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Tue possibility that certain untoward effects may occur following 
prolonged exercise has been considered seriously in recent years. 
The interest is due largely to the increasing number of endurance 
contests (swimming and running) and the fact that a number of 
prominent athletes have succumbed to heart disease and pulmonary 
tuberculosis. Critical data, however, to prove that physical effort 
is injurious or shortens the expectancy of life of the normal individual 
are not easily obtained. Obviously it is as difficult to estimate the 
potential endurance of an individual as it is impossible to predict 
the degree of resistance to infection. The problem is confused 
further because of the frail appearance of many athletes who 
perform with unusual ability over a long period of time. Malnutri- 
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tion, upper respiratory infection and oral sepsis are not uncommon 
and yet so far as determined longevity compares favorably with 
nonathletic individuals of similar station in life. It has been 
suggested as an explanation for untoward effects, that a pathologic 
state existed before the onset of strenuous effort and that exercise 
exerted merely a precipitating influence. So far as we are aware this 
impression has not been finally proved or disproved. 

Abraham,' MacKenzie? and Bainbridge* have reviewed the 
literature on the physiology and certain clinical aspects of muscular 
exercise. It appears that the majority of studies referred to have 
been made at the onset or immediately following exertion. Appar- 
ently there have been few opportunities to study the phenomena of 
recuperation or the results of early athletic training and competition. 
The tabulation of untoward effects has been acquired largely through 
questionnaires sponsored by universities and athletic associations. 
It will be several years perhaps before adequate data are obtained 
for final analysis. 

In the past, the study of disease has depended to a considerable 
extent on the presentation of data for follow-up and evaluation in 
later years. One of the attempts to apply this plan of investigation 
toa study of the effects of marathon vere was instituted at the 
Peter Bent Brigham Hospital in 1923.:°* In the first series of 
studies (1923), no cardiac -eunliete> a resulting from many years 
of prolonged vigorous effort, was noted and immediately following 
the race there was no evidence of dilatation (in a few instances the 
hearts were temporarily smaller than at the beginning of the race). 
In the second series of studies, concerned with an examination of the 
chemical constituents of the blood (1924), the sugar content was 
moderately low in two runners and markedly decreased in four. 
There was a close correlation between the physical condition of the 
athletes at the finish of the race and the level of the blood sugar. In 
the third series (1925) runners who had hypoglycemia or manifested 
hypoglycemic-like phenomena were placed on a high carbohydrate 
diet and administered dextrose in the form of candy during the race. 
The blood studies in all athletes showed normal sugar levels and 
improved physical condition in contrast with the low figures pre- 
viously noted. 

Nine runners of the group first observed in 1923 have been 
examined between races during the past six years. So far as 
determined no important changes have occurred other than increased 
lung markings and the usual evidence of advancing years comparable 
with those noted in most athletes accustomed to less strenuous 
forms of exercise. 

The opportunity to study a large group of long-distance runners in 
daily competition occurred in March, April and May, 1928, during 
a transcontinental foot race from Los Angeles to New York City. 
Since the course of the race extended through Oklahoma, Arizona, 
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New Mexico, Missouri, Ohio, Illinois, Pennsylvania and New York, 
a wide variation in altitude, climate and road conditions was 
inevitable. It appeared, at the beginning of the race, that however 
efficiently the contest was managed, there would be unusual diffi- 
culties in providing suitable clothing, food and shelter and in pre- 
venting or treating injuries and infections. Apart from the interest 
in determining the immediate untoward effects of strenuous pro- 
longed effort and the adaptability of the body to an unusual and 
rapidly changing environment, it seemed that the data acquired 
would be of value in follow-up studies in later years. 

The Plan of Study. A detailed history of past infections and 
various experiences in athletic training and competition were 
obtained in 90 competitors before the start of the race. A physical 
exainination, including a study of the urine, vital capacity and blood 
pressure was also made. One of us (J. C. B.) accompanied the 
runners during the entire race and recorded at frequent intervals 
changes in the physical signs and general appearance of the athletes. 
The causes for withdrawing from the race and the effects of weather, 
altitudes, road conditions, epidemic infections, types of food con- 
sumed, dietary habits, hours of sleep, the mental attitude of the 
runners and the ability to cope with various problems, particularly 
in the face of injury were noted. 

Observations before the Race. In the race, 199 competitors were 
entered from almost every country in the world and 29 states in 
America. The oldest runner was sixty-four years of age and the 
youngest was seventeen years. In the entire group not over 
forty competitors appeared capable of withstanding strenuous 
athletic competition. Six runners were found to be suffering from 
acute respiratory infections, 9 had gastrointestinal symptoms. One 
runner had signs of active pleurisy, 4 had chronic bronchitis, 11 had 
moderate emphysema, one had a morning temperature of 102° and 
18 had more or less serious contusions of the feet, legs or knees. 
Approximately 50 per cent of all competitors were underdeveloped 
physically and could scarcely be compared with long distance run- 
ners usually seen in universities or athletic clubs. It was found that 
only 6 runners, in preparation for the race, ran over 25 miles daily 
and comparatively few had competed in important long-distance 
races. There was an extremely wide difference of opinion as to the 
most effective style of running. The advisability of massage, 
treatment of injuries, and the most desirable foods, were questions 
about which there was no general agreement. The vital capacity 
estimations, according to accepted standards,’ were found to be 
within normal limits except in 8 runners who showed an average 
increase of 15 per cent and 7 who had a decrease of 5 per cent. 
The blood-pressure readings were essentially normal but the heart 
rates were usually low (50 to 65). Systolic murmurs at the apex 
were noted in 12 runners. In the examination of the urine there 
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were 17 instances of albumin, three specimens showing hyaline casts 
and several white blood cells. 

Observations during the Race. ‘Ihe first three weeks of the race 
were characterized by almost every violation of the accepted princi- 
ples of diet and hygiene and disregard for physical injury, infection 
and human endurance. Numerous fads and fancies were evident 
in the selection of food and in the time and manner of eating. Raw, 
dry or thoroughly cooked feods were advocated by some; other 
competitors selected high-protein diets including large portions of 
meat, high carbohydrate or strictly vegetarian foods. Some run- 
ners were as strictly opposed to drinking water or eating between 
meals as others. were in favor of consuming carbohydrate while 
running. 

The general appearance of most runners after completion of the 
daily mileage was that of exhaustion with cold perspiration, dyspnea, 
drawn facial expression, hunger, thirst and a desire to sleep. 
Tonsillitis, diarrhea, shin splints,* injuries to the feet, pains in the 
abdomen, blisters due to sun and wind, albumin, red and white 
blood cells in the urine, transient extra systoles and increased heart 
rate were among some of the manifestations noted. The extent and 
rapidity of recuperation depended largely on the amount of sleep, 
the quantity and quality of food, the disappearance of infection and 
physical injuries. It was noteworthy that few participants regarded 
infections or injuries with great concern, whereas officials advised 
runners repeatedly to seek medical care and retire from the race. 
It appeared that the chief cause for withdrawal however, was the 
occurrence of pain and stiffness in the limbs which prolonged the 
running time and thus rendered remote the chances to finish within 
the first third. 

As the race progressed complications, in addition to those pre- 
viously noted, were as follows: Boils (one rectal abscess), diarrhea, 
tympanites, sudden elevation of temperature while running, nausea, 
acute upper respiratory infections with fever of 100° to 101°, loss of 
toe nails, blisters of the feet and injuries from passing automobiles. 
The physical discomfort was aggravated often by high winds, sud- 
den changes in altitude and temperature, dusty, alkali or muddy 
roads. It was impossible after the first two weeks to provide the 
runners with desired types of food. One runner continued to eat 
raw food, several maintained strict vegetarian diets, but the majority 


* Shin splints result from myositis and accompanying periostitis, the extensor 
muscles of the lower lateral aspect of the legs being chiefly involved. The condition 
is characterized by redness, swelling, pain and tenderness. The symptoms usually 
subside in eight or nine days but not infrequently stiffness, ‘‘knotting’’ and shortening 
of the muscles occur. Fibrous tissue is often palpable. Ideal treatment consists of 
rest and application of heat; massage is contraindicated. Obviously judicious treat- 
ment could not be carried out if the runners were actively engaged in the contest. 
It was interesting to note that “shin splints’ did not occur in the English runners, 
who ran in a more or less flat-footed manner, lifting the feet not more than 3 or 
4 inches from the ground. 
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consumed without restriction. A change which was almost general 
was the consumption, while running, of oranges, lemons, dates, figs, 
chocolate or dextrose in the form of lozenges. Several competitors 
used tobacco and in addition to eating between meals drank coffee 
with or without generous helpings of sucrose at the end of the daily 
lap. Although an average of two or three competitors retired weekly 
throughout the race, with few exceptions the causes were financial, 
loss of interest, or injuries to the feet. So far as determined there 
were only 7 instances of exhaustion and these appeared to result 
from the lack of training and physical incapacity evident before 
the start of the race. The race lasted for eighty-four days, the 
daily average mileage was 44.2, the total distance was 34584 miles, 
the greatest daily distance covered was 72 miles. When the race 
was ended in New York City 14 runners (57 completed the race) 
showed evidence of fatigue, lameness and loss of weight. The 
remaining athletes appeared in excellent health and ran the last 
25 miles in less than two hours and fifty minutes. It was striking 
to note that 9 runners were as free from dyspnea, fatigue and 
perspiration as would be expected from athletes who had completed 
a series of moderate calisthenic exercises. 

Observations after the Race. ‘Three days after the finish of the 
race 25 runners, who had covered the entire distance, and two partic- 
ipants who walked or ran approximately 2000 miles, were brought 
to the Chest Department of the Jefferson Hospital for a general 
physical examination. The observations, made possible through 
the coéperation of members of the staff of the Jefferson Medical 
College and Hospital included microscopic and chemical studies of 
the blood and urine, roentgenographic, electrocardiographic, oph- 
thalmoscopic, orthopedic and laryngeal examinations. The data 
noted in the general physical examination are as follows: pulsation 
of veins of the neck, 1; emphysematous type of chest, 5; abdominal 
type breathing (predominating), 7; delayed respiratory expansion on 
one side of the chest, 2; distant breath sounds throughout, 9; 
pleural friction rub at right base (history of pleurisy nine years 
previous), 1; pleural friction rub at left base (noted in the beginning 
of the race), 1; rales at the apex with impaired percussion note 
(history of infection suggesting pulmonary tuberculosis twelve 
years ago), 1; forceful apex beat, 2; systolic murmur at apex, 9; 
extra systoles, 1. The pulse rates varied between 50 and SO; 
blood pressures varied between 105 and 150 systolic; 55 and 85 
diastolic. 

The ophthalmologic examination showed the fundus redder than 
normal in 12 runners, the disk margin hazy in 4, the vessels slightly 
fuller than normal in 5 runners. 

The orthopedic examination showed 5 instances of pa!pable edema 
along the anterior tibial margins; considerable callous on the plantar 
surface of the feet in 6 runners; tenderness and swelling of the ten- 
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don of Achilles in two and tenderness of the soft portions of the 
anterior tendons of the feet in three runners. _ IIl-fitting shoes were 
used by 18 runners. No bunions were noted. 

The surgical examination showed the presence of varicosities in 
four runners (one had been present for twenty-one years) and one 
hernia which was noted before the race. 

The laryngeal examination showed varying degrees of caseous, 
hypertrophic and cryptic tonsillitis in 17 runners. Inflammation 
of the nasal mucosa with discharge was noted in 13 instances. 

In the examination of the urine, a series of specific gravity tests 
showed a variation between 1010 and 1018; no casts or red blood 
cells were found. The specimens were free from albumin, acetone 
and according to the Benedict qualitative method, no sugar was 
noted. 

In the examination of the blood, the red blood cells varied between 
5,000,000 and 5,800,000; the white blood cells between 4700 and 
6000; the hemoglobin (Dare—candle) varied between 90 and 98 
per cent. The blood smears were essentially normal. 

The highest estimation for nonprotein N of the blood was 41.5 and 
the lowest 35.5 mg. (per 100 ce. of blood); the highest blood sugar 
was 0.101 and the lowest was 0.092 mg. (per 100 ce. of blood). 

In the roentgenographic studies made to determine the effect of 
prolonged effort on the heart, lungs, bones and bloodvessels, the 
lungs in general were found to be normal. The bones, except for 
osteoarthritic changes, were essentially normal except in the older 
runners. The bloodvessels in the older runners showed no evidence 
of sclerosis. In 13 runners, the hearts appeared to be definitely 
smaller than normal; in 5 runners, the hedrts were within normal 
limits; and in five instances, the hearts, according to the table of 
Bardeen, showed an increase in size. According to the so-called 
cardiothoracic ratio, only one heart was increased in size and this 
occurred in the oldest runner. The roentgenographic data as a 
whole suggest that the effects of exercise are inconsequential since all 
of the changes noted may be found in individuals of similar ages 
who have no symptomatic complaints. 

In the electrocardiographic examinations there was a tendency to 
a rather high take-off of the “T”’ and a large excursion of the “P” 
waves in 4 runners and extra systoles in two instances. The trac- 
ings were not entirely satisfactory in 7 runners. 

It was interesting to note that runners who had shown lameness 
and fatigue at the finish of the race were considerably improved and 
that 5 runners had gained 3 pounds in weight. 

Since the completion of these examinations correspondence has 
been carried on with the group observed in Philadelphia and 34 
additional athletes, in order to determine the course of events fol- 
lowing the return to normal life. Some of the answers to the ques- 
tionnaires were as follows: “I am in good health, in fact I never felt 
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better in my life.” “After returning to my home I climbed a moun- 
tain 11,824 feet high and experienced no difficulty.” “My legs 
which were sore are all right now and I am able to run.” “Feel fine 
and fit.” ‘My weight increased from 140 to 166 pounds and | 
became tired, then I started to train and now feel fine and will 
enter races in the future.” ““My doctor says I am just as sound as 
ever.” “I am running every morning at least 40 miles and the 
Sunday before Christmas I ran 72 miles and finished in excellent 
shape.” “There is not one thing wrong with me.” 

Comment. It is agreed that certain individuals accustomed to 
leading sedentary lives and others affected with degenerative changes 
are in danger of catastrophe during the performance of strenuous 
exercise. The question, however, as to whether restriction of 
physical effort in the comparatively normal active individual may 
be unnecessary and perhaps actually harmful, is unsettled. The 
unique performance of 52 adult individuals running an average of 
42 miles for eighty-four consecutive days in an environment com- 
parable only with frontier life of seventy-five years ago, suggests 
that factors other than work should be considered in appraising the 
capacity of endurance of the human body. A solution of the causes 
for fatalities in athletes may be found in differentiating between 
nervous influences and metabolic disturbances under brief strenuous 
competition and the effects of prolonged daily running. Obviously 
the data presented in the report must be considered critically because 
some of the observations were made under circumstances not 
conducive to thorough study. The investigation is reported 
primarily to suggest that the human body during exercise may 
acquire extraordinary capacity for work and resistance to infection. 

Conclusions. 1. A study of 199 participants in a transcontinental 
foot race was made to determine the qualifications for successful 
competition and the effects of prolonged daily exertion. 

2. A marked difference was noted in the age, nationality, physical 
development, experience in running and habits of food consumption, 

3. The race was characterized by almost every violation of the 
accepted principles of diet, hygiene and disregard for injuries, 
infection and human endurance. 

4. The chief causes for withdrawal were so-called ‘shin splints,”’ 
financial difficulties and lack of interest in the contest. So far as 
determined there were only seven instances of exhaustion and these 
appeared to result from the lack of training and physical capacity 
evident before the start of the race. 

5. It appeared that a high caloric intake, derived from all foods, 
was more important than any fixed dietetic régime. The most 
successful runners consumed readily available carbohydrate between 
meals, followed an unrestricted high caloric diet at meal time and 
ingested meat at the evening meal. 

6. The details of a complete physical examination made three days 
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after the finish of the race are tabulated. Abstracts from corre- 
spondence with runners eight months after the return to normal life 
are recorded. 

7. The data suggest that the comparatively normal human body, 
provided with adequate food and rest, may acquire during prolonged 
exercise unusual capacity for work apparently without serious 
untoward effect. 
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BRONCHOSCOPIC FINDINGS IN LOBAR PNEUMONIA.* 
A PRELIMINARY NOTE. 


By Pou. N. Coryiios, M.D. 


PROFESSOR OF CLINICAL SURGERY, CORNELL MEDICAL COLLEGE, NEW YORK. 


(From the Laboratory of Surgical Research (Cornell Medical College), 4th Medical 
Division, Bellevue Hospital; 1st Medical Division, New York Hospital.) 


IN previous papers,'* experimental and clinical data were given 
upon which was based the opinion that pneumococcic pneumonia 
should be considered as a pneumococcic atelectasis. 

Experimental pneumonia was produced in dogs by intrabronchial | 
insufflation of eighteer -hour-old cultures in broth of pneumococcus 
Type I, concentrated ten times by centrifugation. 

One or two cc. of the culture was insufflated in a chosen bronchus 
by means of a bronchoscope after intraperitoneal anesthesia with 


* This work was aided by a fund of Mrs. John L. Given in support of surgical 
research. 
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isoamyl ethyl barbituric acid (amytal), 10 per cent, 55 mg. per 
kilogram. Almost constantly a lobar pneumonia was obtained, con- 
fined to the insufflated lung, and occasionally in the noninsufflated 
lung. The roentgenograms were invariably those of atelectasis due 
to bronchial obstruction, namely, opacity of the affected lobe, eleva- 
tion of the corresponding diaphragm and displacement of the heart 
and mediastinum to the affected side. Bronchoscopic examination 
of those animals showed that the bronchus of the affected lung or 
lobe did not breathe. Bronchoscopic aspiration yielded variable 
amounts of brownish viscid fluid from the corresponding lung. 
After aspiration the lung often became somewhat aérated, but we 
were unable to save the animals, the pneumonic process continuing 
after variable period of relief. 

The roentgenographic similarities between atelectasis and pneu- 
monia in experimental cases drew my attention to the corresponding 
similarities in man. ‘These similarities are more than mere coin- 
cidences, and a thorough study of them can lead to an explanation of 
a number of features in pneumonia as yet unexplained. These 
features are: (1) The lobar distribution of the disease; (2) the short 
prodromic period in which symptoms of a slight bronchial catarrh 
may be present; (3) the sudden onset; (4) the diminished or absent 
breath sounds at the onset with tympanitic dullness; (5) the wedge- 
shaped roentgenographic shadow at the very onset of the disease; 
(6) the abortive forms which after twenty-four to forty-eight hours 
terminate by crisis or rapid lysis, often with abundant expectoration; 
(7) the predominance of pneumonia in the lower lobes and especially 
the right; (8) and the peculiar regularity with which crisis or lysis 
usually occur between the fifth and thirteenth day. 

Still greater are the similarities between postoperative atelectasis 
and postoperative pneumonia, the most striking of which are: (1) 
The onset of both within twenty-four to forty-eight hours after 
operation, especially upon the upper abdomen; (2) the presence of 
pneumococcus Group IV in the sputum in both; (3) the frequent 
impossibility of a clear-cut differential diagnosis between them, from 
clinical, Roentgen or laboratory data; (4) the similarities in the 
pathologic findings. 

Displacement of the trachea and mediastinum to the affected side 
with elevation of the diaphragm on this side has been reported in 
postoperative as well as medical lobar pneumonia in the human. 
The fact that this displacement is less marked in pneumonia than in 
simple atelectasis would be due to the pneumococcic cellulitis and 
alveolar exudate complicating the pneumococcic atelectasis. More- 
over, never does displacement of the mediastinum toward the sound 
side occur in uncomplicated pneumonia, although there is a common 
belief that the pneumonic lung is larger than the healthy one. As 
these two facts seem contradictory, and as in experimental cases 
of pneumonia in dogs the affected lung is found to be smaller, if the 
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precaution is taken to clamp the trachea before opening the chest, | 
tried to determine the true size of the pneumonic lung in the human 
compared to the healthy lung. For this purpose in Case III, the 
trachea was clamped before opening the chest, in order to avoid 
collapse of the healthy lung, and it was found that the affected lung 
was slightly smaller than the healthy one. Last, it is of more than 
passing interest to note that in 95 per cent of cases of lobar pneu- 
monia the organism concerned is the pneumococcus, which is 
precisely the microbe causing an exudate rich in fibrin, most tenacious 
and highly viscid. The Bacillus friedliinder which also gives quite 
a viscid exudate, often produces the lobar type of pneumonia. 

It therefore seems reasonable to consider that in the human being 
in the course of a pneumococcic bronchitis this viscid exudate could 
occlude a lobar bronchus and cause a lobar pneumonia, in much 
the same way that the occlusion of a bronchus causes lobar atelecta- 
sis. If this conception be right, lobar pneumonia would start as a 
pneumococcic atelectasis, more or less toxic, according to the 
virulence of the causative pneumococcus. 

A solution of this problem was only possible by bronchoscopic 
examination of human cases of lobar pneumonia, in order to deter- 
mine whether the bronchus of the affected lobe was occluded and 
what the result of aspiration of such a bronchus would be. The 
possible risks of bronchoscopy for pneumonia patients having been 
discussed with Drs. L. Conner, A. Lambert and J. Kernan, the 
procedure was carried out in order to submit our theory to a practical 
test. Nine cases of lobar pneumonia were bronchoscoped by 
Dr. Kernan and myself, 3 at New York Hospital, first division, and 
6 at Bellevue Hospital, fourth division, without any change in the 
usual routine pneumonia treatment. (No serum was given to these 
patients except in Case I.) 

Technique. The bronchoscopic technique was the following: 
One hour before the bronchoscopy, 1} gr. of luminal was given to the 
patient. Local anesthesia of the throat and larynx was performed 
with 5 per cent cocain, and subsequent anesthesia of the trachea and 
the bronchi with the same solution atomized through the broncho- 
scope. For the aspiration we used the Gabriel Tucker vertebrated 
aspirating tube with a spring tip. As the aspiration of the very 
viscid fluid is very difficult, I thought that perhaps it would be easier 
to dislodge the exudate by introducing the tip of the tube as far as 
possible into the bronchus and insufflating air into it, using the 
aspirating bronchoscope at the same time. The result corroborated 
this hypothesis, and it has been possible this way to obtain more 
exudate than with simple suction. Our patients withstood this 
procedure very well; none of them showed the slightest shock or 
discomfort after it. On the contrary, as a rule, even in the patients 
who did not expectorate before, an abundant expectoration fol- 
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lowed the bronchoscopy the same as in cases of atelectasis, and a 
more or less marked relief was noticed. I give here a condensed 
résumé of these cases. 


Case Reports. Case I.—(N. Y. Hosp. First Div., December 29, 1928.) 
G. S., aged nineteen years, onset thirteen hours before admission. 
Temperature, 103°; pulse, 140; respiration, 26; Roentgen ray showed 
increased density of right lower lobe posteriorly with trachea slightly 
deviated to the right; right diaphragm elevated. White blood cells, 
13,000; polymorphonuclears, 90 per cent. Bronchoscopy five hours after 
admission, with cocaine anesthesia. Trachea displaced to the right. There 
was thick rusty purulent sputum coming from the posterior inner branch of the 
lower bronchus which seemed occluded and was aspirated until its mouth was 
clear; air was then insufflated to create an airway. There was very little 
reaction to the bronchoscopy. Physical and Roentgen ray signs a few days 
later pointed to a marked involvement of right lower lobe; the general 
condition was good. Three days later (sixth day in Hospital) there was 
extension to right upper and middle lobes with rising temperature and 
pulse, and patient critically ill; on the following day Felton’s serum was 
started and 165 cc. was given over a period of thirty-six hours. On the 
tenth day of the Hospital stay temperature was normal. 


Case II.—(Bellevue Hosp., Fourth Div., February 8, 1928.) F. N., 
aged forty-seven years. Admitted to hospital twenty-four hours after onset of 
acute illness. Temperature, 101.2°; pulse, 110; respiration, 24; white 
blood cells, 15,000; polymorphonuclears, 93 per cent. There was dimin- 
ished breathing and dullness over left lower lobe; heart moderately drawn to 
the left. Bronchoscopy twelve hours after admission showed thick mucopus 
occluding the anterior division of left lower bronchus. Following bronchoscopy 
patient started to cough up thick serosanquinous fluid with few viscid pellets of 
mucus, and seemed relieved by this procedure. Four ounces were coughed up 
in ten hours. Temperature was normal three days after bronchoscopy, but 
signs developed over other areas; there were two or three recurrences of 
fever. Recovery sixteen days of disease. 


Case III.—(Bellevue Hosp., Fourth Div., February 10, 1928.) H. H., 
aged sixty-one years, acute onset was apparently on the afternoon of admis- 
sion, temperature, 106°; pulse, 40; respiration, 28; white blood cells, 
12,000; polymorphonuclears, 88 per cent; blood culture positive for Type I. 
Bronchoscopy forty-four hours after admission (with temperature 100.5°; pulse, 
0); respiration, 22) showed the posterior branch of the right lower lobe bronchus 
exuding a small amount of rusty sputum especially on coughing; air was 
insufflated into it to establish an airway; this seemed to release a considerable 
amount of rusty mucopus. Twelve hours later patient was quiet comfortable 
with no pain on chest, and temperature fell to normal in twenty-four hours 
later; but the next day signs of a right upper lobe involvement appeared; 
pulse and temperature were rising although general condition was good. 
Fifty-two hours later marked pulmonary edema developed and _ patient 
expired on sixth day after that disease. 

Autopsy. Chest opened after trachea was clamped. Lobar pneumonia 
of upper and lower right lobes; affected lobes were smaller than the healthy 
ones. 

Case IV.—(N. Y. Hosp. First Div., December 18, 1928.) T. C., aged 
twenty-four years, had had productive cough and coryza for two weeks; 
acute onset twenty-four hours before admission, with cough and blood- 
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tinged sputum, temperature, 104°; pulse, 130; respiration, 46; white blood 
cells, 11,800; polymorphonuclears, 88 per cent; sputum, Type IV; blood 
culture, negative. Roentgen ray showed increased density of lower half of 
right chest, trachea deviated to the right, the right diaphragm at fourth 
interspace. Bronchoscopy fourteen hours later right upper and middle bronchi 
clear. As the tube came down, sputum was coughed from the first dorsal branch 
of inferior lobe bronchus which was thoroughly aspirated. On coughing more 
mucopurulent material came from the lower bronchus and its branches, total 
sputum 20 cc. Following bronchoscopy breath sounds at fourth interspace, 
right, became loud and bronchial; productive cough, but general condition 
good. Roentgen ray one hour after bronchoscopy showed decrease in 
density from seventh rib down; right diaphragm at tenth interspace; 
trachea still deviated to the right. Roentgen ray twenty-four hours later 
showed the right lower lobe clearing, but right upper and middle lobes were 
involved. Blood culture two days later was positive for Type IV; patient 
developed cyanosis and edema on the sixth day after admission. Tempera- 
ture had declined slowly to 102°, since bronchoscopy, but pulse stayed high, 
reaching 130 before death. 


Case V.—(N. Y. Hosp., First Div., December 29, 1928.) E. F., aged 
twenty-three years, had had a productive cough for two weeks; acute onset 
was forty-eight hours before admission. Temperature, 103.6°; pulse, 94; 
respiration, 30; white blood cells, 23,000; polymorphonuclears, 97 per cent; 
sputum, Type III; Roentgen-ray showed increased density of left lower lobe; 
left diaphragm slightly higher than the right; trachea slightly deviated to the 
left. Bronchoscopy two hours after admission showed right posterior branch of 
the left lower bronchus occluded with a thick tenacious rusty exudate. Less 
than a teaspoonful of this material was aspirated. Other bronchi appeared 
normal. There was no reaction from the bronchoscopy. Roentgen ray 
taken after the procedure showed no change. Crisis started thirty-six 
hours after bronchoscopy, temperature reaching normal in twelve hours and 
the patient clinically well. Physical signs persisted eight days more, and 
patient was discharged on sixteenth day after onset of illness. 


Case VI.—(Bellevue Hosp. Fourth Div., December 29, 1928.) J. N., 
aged thirty-two years, admitted to hospital with four days history of acute 
illness. Temperature, 103°; pulse, 90; respiration, 24; white blood cells, 
27,000; polymorphonuclears, 88 per cent; signs of right lower lobe dullness; 
heart displaced to the right and temperature 104°, were present on the day 
after admission. Bronchoscopy sixty hours after admission showed that the 
right main bronchus normal; thin secretion coming from the first posterior 
branch. The mouth of the middle lobe bronchus was filled with thick rusty 
sputum and did not breathe with. respiration; after exudate was removed it 
seemed that air was going in and out. Inferior lobe bronchus seemed clearer. 
The temperature was normal sixty hours after bronchoscopy. 


Case VII.—(Bellevue Hosp., Fourth Div., February 7, 1928.) R. M., 
aged thirty-eight years, admitted with history of five days, there were 
dullness and friction rub over the right lower lobe. Temperature, 98.6°; 
pulse, 110; respiration, 22; twenty-four hours later temperature was 102.8°; 
pulse, 98; respiration, 28; white blood cells, 16,000; polymorphonuclears, 
75 per cent; two days later temperature was 101°; pulse, 98; respiration, 26; 
with signs of a more developed pneumonic process from sixth rib down; 
heart displaced 1 inch to the right. Diagnosis early right lower-lobe 
pneumonia. Bronchoscopy was done twenty-four hours after onset; the mouth 
of the first dorsal branch of right inferior lobe of bronchus was red and obstructed; 
a curved-tip tube introduced and air was insufflated with a bulb, causing the 
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appearance of light colored mucopus, a small amount of which was aspirated, 
temperature was normal forty-four hours after bronchoscopy. 


Case VIII.—(Bellevue Hosp., Fourth Div., February 13, 1928.) D. R., 
aged thirty-nine years, admitted in coma, after an alcoholic bout. Tem- 
perature, 101°; pulse, 70; respiration, 24. On day after admission: 
Temperature, 104°; pulse, 100; respiration, 28; white blood cells, 14,000; 
polymorphonuclears, 65 per cent. There was diminished breathing at 
right base with heart displaced to the right. Fluoroscopy showed hazi- 
ness of right lower lobe, heart displaced to the right. Diagnosis early, 
right lower lobe pneumonia. Bronchoscopy was done twenty-four hours after 
onset; the mouth of the first dorsal branch of right inferior lobe of the bronchus 
was red and obstructed, a curved tip tube introduced and air was insufflated 
with a bulb, causing the appearance of light-colored mucopus, a small amount 
of which was aspirated, temperature was normal forty-four hours after 
bronchoscopy. 


Case LX.—(Bellevue Hosp., Fourth Div., February 11, 1928.) W. D., 
aged fifty-two years, admitted with an indefinite history with temperature 
101°; pulse, 80; respiration, 20; there were signs of middle right-lobe involve- 
ment, the man coughing up tenacious rusty sputum. On the third day of 
the disease, temperature, 104°; pulse, 105; respiration, 28; white blood cells, 
12,400; polymorphonuclears, 86 per cent; with marked right middle-lobe 
signs. Bronchoscopy forty-eight hours after admission showed right middle- 
lobe bronchus occluded with tenacious mucopus and not breathing; 1 cc. of 
mucopus aspirated; from upper right bronchus viscid mucus flowed. The 
temperature declined to 100° within ten hours after bronchoscopy, but the 
following day right lower-lobe signs were present, fever rose to 104°, and 
edntinued high with moderate remissions, On the tenth day of the disease 
the temperature rose to 107° and patient expired. 


Comment. Bronchoscopic examination in the above cases has 
sl.own that in every case the bronchus corresponding to the con- 
solidated area was occluded, and circulation of air was shut off. 
This tends to support the hypothesis that lobar atelectasis and lobar 
pneumonia are due to the same mechanism, namely, the occlusion of 
a bronchus. 


TABLE I.— ANALYSIS OF BRONCHOSCOPED PNEUMONIA CASES. 


Admission Bronchos- 


No. Patient Age. time after copy, time| Duration Result. Type of Blood 
onset. after onset. of disease. sputum. culture 
1é6Gs 19 13 hours 28 hours 10 days Recovered 1 Negative. 
2 FN 47 24 hours 36 hours 16 days Recovered 1 
3 |H.H. | 61 4 49 hours 5days Death 1 Positive. 
4iTk.C 24 24hours 38 hours S8days Death 4 Positive. 
5 E. PF. 23 48hours 48 hours 5days Recovered 3 Positive. 
6 J.N. 32 4 days Sdays 10days Recovered ? Negative. 
7 R.M.| 38 2days (4 hours 11 days Recovered 4 Negative. 
8’ DR 39 ? 24 hours 3days Recovered ? Negative. 
9 W.D 2 ? 48 hours 9days Death 4 
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Aspiration of the occluding exudate did not produce, in lobar 
pneumonia the same result as in simple atelectasis. Although the 
mortality of the bronchoscoped cases was 33.3 per cent, whereas of 
the nonbronchoscoped cases admitted in the same ward in Bellevue 
Hospital at the same short time it was 72 per cent (Table I1), no 
conclusion should be drawn from this fact so far as a curative effect 
of this procedure is concerned. Not only because the number of 
the bronchoscoped cases is so far very small, but also because the 
less toxic cases were taken for bronchoscopic investigation. 


TABLE II.-—-ANALYSIS OF CONTROL PNEUMONIA CASES. 


Admission, 


No Patient Age time after Duration Result Type of Blood 
onset. of disease sputum culture 
1 |S. C. 38 2 days S days Death 1 
2 | D.E. 35 2 days 4 days Death ? Negative. 
3 |G. N. 48 3 days 7 days Death 
4 R. S. 22 3 days 9 days Recovered 4 Negative. 
21 ? 4 days Recovered Negative. 
6 dW. 49 days 12 days Death 2 Negative. 
7 |W. Bd. 39 4 days 13 days Recovered l Negative. 
8 iN. 23 4 days 6 days Death 2 Negative. 
oS (CB. 21 5 days 5 days Recovered l 
0 iJ. C. 53 7 days 12 days Death ? Negative. 
11 | J. M. 43 3 weeks 24 days Death 2 Positive. . 
2 | 3.4L. 63 ? 4 days Death 2 
13 M. 8. 45 ? 2 days Death l Positive. 
14 F. B. 66 ? 5 days Death 1N Negative. 


Two facts only have been proven: the occlusion to the air of the 
bronchus corresponding to the consolidated area in human lobar 
pneumonia and the innocuousness of a correctly performed bron- 
choscopy on pneumonia cases. 

Conclusions. 1. From the study of the above cases, it is clearly 
shown that the bronchoscopic examination of pneumonia patients, 
even when they are in poor general condition, is not a shock to the 
patient. On the contrary all of our patients felt more or less relieved 
in proportion to the amount of the exudate aspirated or spontane- 
ously expectorated after bronchoscopy. 

2. In every one of the bronchoscoped cases the bronchus corre- 
sponding to the uffected lung area, and only this one, was found 
occluded with viscid exudate and air circulation interrupted. 

3. So far as the possibilities of the therapeutic influence of bron- 
choscopy in pneumonia is concerned, no opinion is expressed; this 
preliminary note has as its object only the presentation of the 
pathologic findings, which seem to support the experimental facts 
upon which the theory was based that lobar pneumonia starts as a 
pneumococcic atelectasis. 
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4. Displacement of the mediastinum and of the diaphragm to the 
affected side, especially at the early stages of the pneumonia is more 
frequent than is generally believed and can be found if carefully 
looked for. 

5. The affected lobes in lobar pneumonia, contrary to the general 
belief, are smaller in size than the healthy ones. 
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THE SIZE OF THE CONSOLIDATED LUNG IN LOBAR 
PNEUMONIA. 
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GeorceE L. Brrnpaum, M.D., 


ASSISTANT IN SURGICAL RESEARCH, 
CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK CITY 


(From the Department of Surgical Research, Cornell University Medical College.) 


Wuat is the true size of the consolidated lung in lobar pneumonia’ 
Are the consolidated lobes larger or smaller than the healthy ones? 

In the textbooks of medicine and of pathology it is conceded 
witheut discussion that the affected lobes are increased in size. 
So far as we have been able to investigate there is no contrary 
opinion, nor any doubt expressed about this point. 

Henri Barth,' in his article on pneumonia in the Dictionnaire des 
Sciences Medicales (1888), says that the “volume of the affected 
lung is always increased, and especially in the cases called massive 
pneumonia, where the affected lung is twice the size of the healthy 
lung.’’ He adds, that Broussais was the first to notice that the 
lung in these cases presents on its surface longitudinal grooves due 
to the pressure exerted by the ribs upon the lung which is increased 
in size. Among modern authors, we shall quote F. Blake,? who 
states that “the lobes in the pneumonic process are larger than 
the unaffected lobes and fill the greater part of the pleural space.” 
R. Murray Leslie* says “the consolidated lung becomes large and 
voluminous, its size being equal to that of full inspiration and shows 
longitudinal depressions or markings due to rib indentations.” 
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Pathologists are more cautious on this subject. W. C. MacCal- 
lum‘ does not give any definite opinion on the subject. He describes 
the consolidated pneumonic lung as “dense, hard and heavy’ (p. 
317), and only in describing the aspect of the lung in gray hepatiza- 
tion (p. 519) does he say “that it is still more enlarged, dense and 
heavy.” F. Delafield and T. M. Prudden® do not commit them- 
selves on the subject. L. Aschoff,® however, states that “the 
affected lobes are immediately distinguished from the healthy ones 
because of their tense and voluminous aspect.”’ 

We have quoted only a few authors in order to show the unanimity 
of opinion on this subject. A careful analysis, however, of the 
physical and especially the roentgenographic signs of the disease 
are in contradiction to this general opinion; we shall briefly enu- 
merate the more important among them. They are: 

1. The constant elevation of the diaphragm on the affected side, 
even in cases involving the upper lobes. It is the general belief 
that this elevation is due to an inhibitory paralysis of the dia- 
phragm. But, if this were the case, why does the heavy and 
voluminous lung not flatten the paralyzed diaphragm by its weight 
and size? 

2. The tympany or skodaic resonance at the upper level of dull- 
ness. The explanation actually given is that this is due to the 
“compression of the lung adjacent to the consolidated area and the 
release of its elasticity.” We confess that we do not understand 
how resonance will be increased by compression of the lung and 
the subsequent decrease in its air content. 

3. The paravertebral area of relative resonance on the affected 
side in cases of unilateral extensive consolidation of the lower lobe 
described by F. T. Lord,’ and known as the sonorous triangle of 
Lord. How could this resonant space exist on the affected side 
if the statement of Blake? be correct, that the affected lobes fill the 
greater part of the thoracic cavity? 

4. The absence of the displacement of the heart and the trachea 
to the opposite side. If the pneumonic lung is enlarged, why does it 
not displace the mediastinum toward the healthy side? The 
healthy and perfectly elastic lung could not appreciably resist the 
pressure of the consolidated and supposedly enlarged pneumonic 
lung. 

5. The often-reported displacement of the heart and the medi- 
astinum toward the affected side, particularly in unilateral cases 
and more especially in children. Thoenes,* Wallgren® and St. Engel'® 
reported a great number of cases of these “inexplicable displace- 
ments of the heart and mediastinum to the affected side.’’ Further- 
more, St. Engel pointed out that “the elevation of the diaphragm 
in lobar pneumonia is of common occurrence.”’ Griffith," in 1925, 
gave the history of a child in whom the diagnosis between atelectasis 
and pneumonia was impossible, and added that “lobar pneumonia 


Fig. 1 Dog B 41 Massive atelectasis of right lung, experimentally produced 
by obstruction of the right bronchus with an elastic balloon filled up with sodium 
iodid solution. Heart displaced to the right: right diaphragm elevated. 


Fic. 2.—Dog B 40. Right pneumonia experimentally produced by insufflating 
in the right bronchus, pneumococcus culture, Type I. Ten ce. of twenty-hour old 
broth was centrifuged and the sediment suspended in one cc. of broth before insuffla- 
tion. Heart displaced to the right; right diaphragm elevated as in Fig. 1. 
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Fig. 3.—Dog 251. Left massive atelectasis, experimentally produced by obstruction 
of left main bronchus 


Fic. 4.—Dog B27. Left pneumonia. Same technique as in Fig. 2. 


E 
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may at times be capable of producing similar if not perhaps as 
marked Roentgen ray appearances as seen in massive atelectasis.” 
The same author,” in 1927, reported 40 cases of lobar pneumonia 
in children, 16 of which showed displacement of the heart to the 
affected side. Personally, going over old pneumonia plates in 
Bellevue and New York Hospitals, we discovered a considerable 
number showing displacement of the heart to the affected side and 
this fact has been clinically verified by Dr. Alexander Lambert." 

The authors mentioned above explain the shift of the mediastinum 
by “compensatory hyperdistention of the healthy lung.” But if 
such be the explanation, how can a healthy and elastic lung displace 
the solid pneumonic lung which “fills the greater part of the pleural 
cavity?” 

6. The roentgenographic findings in experimental pneumonia 
in dogs. In these cases, as we have already shown in previous 
papers, '®'° the picture is strikingly similar to that of experi- 
mental atelectasis in the dog. The same displacement of the heart 
and the trachea to the affected side and the same elevation of the 
diaphragm to the affected side are present. Figs. 1, 2, 3 and 4 
offer a clear demonstration of this fact. Moreover, independently 
of any theoretical discussion, it is easy to demonstrate these facts 
by autopsying a pneumonic dog, killed with chloroform or intra- 
venous injection of formalin. It is necessary to avoid the use of 
ether because of rapid diffusion of this gas through the surface of 
the lung after opening of the chest with subsequent rapid collapse 
of the healthy lung. Before the chest is opened the trachea is 
dissected free and carefully clamped; in opening the chest by 
section of the sternum, the healthy lung will appear much more 
voluminous than the affected one, which will be easily recognized 
by its bluish-black color, and will lie deep down in the thoracic 
cavity (Fig. 5). In favorable cases of total pneumonia of one lung, 
particularly the right, the heart will clearly appear displaced toward 
the affected side. If, now, we release the clamps on the trachea 
we see that the healthy lung rapidly collapses, and appears smaller 
than the affected one.* We verified these findings at autopsy of 
a man, aged sixty years, who died on the sixth day of the disease 
with pneumonia of the entire right lung. We first clamped the 
trachea and then opened the chest. The left (healthy) lung 
appeared larger than the right, and the impression was verified by 
obtaining the water displacement of the affected lung. It is neces- 
sary to proceed rapidly and avoid manipulation of the healthy 
lung, because of the rapid diffusion of the alveolar air through its 
surface. Another suggestion for testing the true size of the respec- 
tive lobes in the human is as follows: Into the trachea of the 
cadaver is inserted a cannula connected by a small rubber tube to 


* This experiment was shown at the meeting of the New York Pathological 
Society, Academy of Medicine, January 10, 1929. 
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a water manometer. ‘The chest is then opened, care being taken 
to avoid injury to the lungs. A positive pressure now registers on 
the manometer and is a measure of the elastic recoil of the lungs 
which collapsed because the negative intrapleural pressure was 
eliminated by opening the chest. If we now enclose the lungs in 
an air-tight chamber, the trachea protruding, and decrease the 
pressure within this air-tight chamber so as to bring the manometer 
reading back to zero, the true size of the lobes will be depicted; or 
else air may be insufHlated into the trachea at a pressure equal to the 


Fic. 5.—Lobar pneumonia of the left lung in a dog. The trachea was clamped 
before opening the chest in order to preserve the true-size relations. The left (con- 
solidated) lung (blackish) is smaller than the right. When the clamp was released 
the healthy lung collapged to a smaller size than the pneumonic lung. 


positive pressure originally shown on the manometer, for this 
method will also restore the lobes to their true intrathoracic size 
before the chest was opened. It is evident that both methods 
described act by distending only the healthy lobes, and in this way 
alone is an increase in the size of the lung effected. 

In studying the circulation in the consolidated lung in pneumonic 
dogs"? we were surprised to find that in the earliest stages of lobar 
pneumonia the alveoli are shrunken. This study was carried out 
by injecting in the living animal a solution of india ink (20 per cent) 
in Ringers’ solution, through the proximal end of the jugular vein, 
the distal end of which was left open to allow outflow of blood. 
Repeating the same injection in dogs in which atelectasis of one 


| 
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lung was artificially induced by occluding a bronchus with our 
balloon, we found exactly the same picture. In more advanced 
periods of the conditions the circulation is more markedly impaired 
in both pneumonia and atelectasis. 

From the above facts we conclude that the affected lobes in lobar 
pneumonia are smaller in size than the healthy ones. This explains 
the absence of displacement of the mediastinum to the sound side; 
the elevation of the diaphragm in the affected side, which is due 
to the “suction” exerted upon it because of the decrease in the 
size of the corresponding lung. The elevation of the diaphragm is 
to some extent directly related to the rigidity and the resistance 
which the mediastinum offers to being displaced. When the medi- 
astinum yields easily, as in dogs or very young children, the eleva- 
tion of the diaphragm will be less. This displacement of the 
inediastinum (heart and trachea) to the affected side, especially in 
children, which has so often been reported, and considered “‘para- 
doxical and inexplicable” is very easily accounted for by the above 
conception. 

There is no doubt that this mediastinal displacement in pneumonia 
in the human being is much less pronounced than in atelectasis. 
We think this is due to two facts: (1) That in atelectasis there is 
little exudate in the alveoli, whereas in lobar pneumonia a rapidly 
developing exudate fills the alveoli, thus preventing their complete 
shrinkage; (2) that in massive atelectasis generally the whole lung 
of one side is affected, whereas in lobar pneumonia generally one 
lobe or even a part of it only is involved. Therefore, in comparing 
the displacement of the mediastinum in atelectasis and pneumonia 
we must consider cases in which equal and comparable areas of 
lung are involved. 

Conclusions. 1. The size of the affected lobes in lobar pneumonia, 
contrary to the generally accepted opinion, is smaller than that of 
the healthy lobes. The enlargement of the consolidated lung is 
only apparent and is due to the collapse of the healthy lung when 
the thoracic cavity is opened. 

2. In order to appreciate the true sizes of the consolidated and 
healthy lobes it is necessary to clamp the trachea and then to open 
the chest with only the minimum manipulation of the healthy lobes. 

3. The decreased size of the pneumonic lobe, as shown by Roent- 
gen ray and postmortem studies, points to a similar pathogenesis 
in pneumonia and atelectasis. 

4. The above points definitely proven for the dog need further 
confirmation for the human being. 
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(From the Tuberculosis Division of the Montefiore Hospital, New York City.) 


TuE pathologist and, especially, the clinician think of pulmonary 
excavations as most commonly due to tuberculosis and, next in fre- 
quency, toabscess or gangrene due to variousetiologicfactors. Inour 
study of the pathology and clinical history of neoplastic disease of 
the lung we have encountered a fairly large number of cases in which 
the dominant clinical picture was that of pulmonary excavation, 
simulating pulmonary abscess, tuberculous disease or bronchiectasis. 
In some, the necropsy showed the gross pathology of lung abscess 
and only after a microscopic study of its wall were we convinced that 
we were dealing with malignancy terminating in gangrene of the 
neoplastic tissue which was expelled, leaving an excavation. While 
we have met with many allusions to this form of neoplastic disease 
of the lung in pathologic literature, very few clinicians have recog- 
nized it during the life of their patients. In another communication 
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one of us has given some details of the cavity-producing type of 
neoplasm of the lung. Here we intend to report a group of 15 cases 
which came to necropsy. Inasmuch as cavities were found in 
15 of 51 cases of primary cancer of the lung that came to autopsy 
at the Montefiore Hospital, it appears that about 30 per cent of 
lung neoplasms partially break down, are expelled by cough and 
leave cavities. 

These cancerous cavities may be of various sizes. In rare 
instances an entire lobe may be destroyed; others are of the size 
of a large orange, while some are quite small. In some their 
differentiation from tuberculous, gangrenous or bronchiectatic 
cavities presents no difficulties to an experienced pathologist; in 
rare cases it is difficult to establish the malignant etiology until a 
careful microscopic study is made of the wall and adjacent tissues of 
the cavity. In nearly all cases we found a large thickened bronchus 
communicating with the cavity, draining the purulent material and 
detritus of necrotic tissue which may be found in fairly large lumps. 
It is noteworthy that in some cases the growth proliferates in the 
upper lobe of the lung, but for quite some time the interlobar 
fissure prevents its spread downward, a point best observed in roent- 
genograms. 

The gross appearance of the necrotic tumor may resemble that of 
fibrocaseous pulmonary tuberculosis and the surrounding tissue 
usually presents an inflammatory area. Further on toward the 
periphery, there may be vicariously emphysematous lung tissue, 
but more often, owing to occlusion of the supplying bronchus, 
atelectasis of the alveoli is encountered. In some cases we observed 
massive atelectasis of a lobe because of complete obturation of the 
supplying bronchus. In several cases, concomitant active tuber- 
culous lesions were found, while fibrotic changes of the apical pleura 
due to old tuberculosis are quite common. In one case we found an 
old, smooth-walled tuberculous cavity in close proximity to the 
large cancerous cavity. Microscopic study of another revealed 
miliary tubercles surrounding the wall of a cancerous cavity. 

Metastatic deposits in other organs are as common as in cancer 
of the lung without excavation and have been discussed in another 
place by one of us. 

It is noteworthy that excavation occurs mostly in primary tumors 
of the lung. In metastatic tumors it is rather uncommon. We may 
find large masses of secondary tumor deposits in both lungs, lasting 
for months without breaking down. 

Excavation of a pulmonary neoplasm may be the result of purely 
mechanical factors: The tumor mass, growing rapidly, outgrows its 
blood supply and anemic necrosis of the central part ensues, the 
necrotic tissue being eliminated through the communicating 
bronchus. In such cases, however, it is usually the result of super- 
infection with pyogenic microérganisms and occasionally with spiro- 
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chetes and spirille which are the pathogenic agents in many forms 
of pulmonary suppuration without malignancy. 

Symptomatology. Elsewhere one of us described in detail the 
clinical phenomena of cancer of the lung, showing that in the vast 
majority of cases it can be diagnosed much earlier than current 
medical literature would lead us to suppose. The cavity form, how- 
ever, presents some special features which will discussed here. 

In the cases in which the excavation appears late in the course of 
the disease, especially after the diagnosis of cancer of the lung has 
been established, the recognition of the cavity may be merely of 
academic interest. But we meet many others in which the first 
symptoms are those of gangrene or abscess of the lung, at times of 
pulmonary tuberculosis, and in these an error in diagnosis may prove 
rather serious. They are either referred to sanatoriums for treat- 
ment, banished to some distant climatic resort, or diagnosed as 
abscess and subjected to surgical treatment. We met with several 
of the latter group. In one the surgeon did not recognize the 
malignant underlying process while operating and only at the 
necropsy was the clinical diagnosis of cancer confirmed. 

In most cases, the symptoms are those of cancer of the lungs. 
The patient, of the cancer age, has been coughing for several weeks or 
months, has pain in the chest, hyperesthesia of the chest wall and is 
dyspneic even without exertion. Pain and hyperesthesia of the 
chest wall and pronounced dyspnea are very rare in tuberculosis or 
lung abscess unless there is concomitant acute pleurisy or pneumo- 
thorax. There is elevation of temperature in nearly all cases, even 
in those that began insidiously. In some cases the history is that of 
a sudden onset with chill and high fever and for that reason the diag- 
nosis of pneumonia is made. If the sputum is fetid from the start, 
lung abscess is diagnosed. The fever may then be high and continu- 
ous, reaching 103° or even exceeding 105° F., but the crisis does not 
appear within a reasonable time. In others the fever is intermittent 
in type, and there may be repeated chills, followed by a rise in the 
temperature, culminating in profuse sweating. ‘The expectoration 
is usually copious, often very fetid and mixed with blood. Profuse 
hemorrhage may take place at any time in the course of the disease 
and frequently proves fatal. Six of the 15 cases reported here died 
from pulmonary hemorrhage. 

Those unacquainted with the physical signs of cancer of the lung 
make confidently a diagnosis of abscess of the lung, especially in 
cases with more or less insidious onset. But a discriminating 
physical exploration of the chest usually reveals the true nature of 
the underlying malignant process. It will be found that over a 
localized area of the affected side of the chest wall, usually the upper 
lobe and in some over the lower lobe, the note elicited by percussion 
is flat, a characteristic which is rarely found in lung abscess, or in 
pneumonia, unless there is a concomitant pleural effusion. On 
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auscultation, the breath sounds are found to be either completely 
suppressed over the site of the flatness, or very feeble. In most cases 
adventitious sounds are not audible, but after the tumor has broken 
down, large, moist and bubbling rales make their appearance. 
When this stage is reached, one may obtain distant cavernous or 
blowing breath sounds. 

In many cases the changes noted on the Roentgen ray film are 
not characteristic, but may be not unlike those seen in tuberculosis, 
abscess, bronchiectasis, and so forth. There is one type, however, 
which is very characteristic of a malignant abscess: There is a cir- 
cular shadow which may be several inches in diameter, partly filled 
with fluid which may be seen to shift under the fluoroscope when the 
patient’s position is changed. The capsule may be very thin, 
though at one side it is almost invariably thickened. Cases XII 
and XIII were of this character. In some cases the circular shadow 
may be homogenous, clearly showing that we are dealing with a 
new growth or a cyst. But in the majority, the roentgenogram, 
taken without the clinical history and the physical signs, cannot be 
relied on for conclusive diagnosis. In suspicious cases, the fact that 
the lesion is clearly unilateral may be taken to speak against tubercu- 
losis; but this also i: subject to many exceptions. 

Occasionally the laboratory findings may help. In cases with 
pleural effusion sedimentation of the fluid, cutting sections of the 
sediment and examining microscopically has at times been of 
assistance. In a few, the sputum showed highly degenerated cells 
which gave a clue, but this also is exceptional because of the peculiar 
cytology that may be found in sputum derived from patients with 
other diseases. In some the bronchoscopist was of assistance. But 
now and then the specimen removed through the bronchoscope 
showed cells not unlike those seen in malignancy, yet the course of 
the disease showed that there was no neoplastic condition. 

Case Reports. ‘The following cases illustrate the clinical findings: 


Case I.—D. Z., a man, aged sixty years, admitted January 18, 1923, had 
pain in the chest for four years, cough, expectoration, slight hemoptysis, 
weakness and night sweats. Ten months prior to admission he sustained 
a blow on the chest which made him lose consciousness and spit blood. 
Following this accident, he began to raise considerable purulent sputum 
with a fetid odor, and hemoptysis became common. Physical examination 
of the chest revealed flatness over the right upper lobe and distant cavernous 
breath sounds below that area. Over the lower lobe of the left lung flatness 
and absence of breath sounds were found. On the roentgenogram a small 
localized pneumothorax was discovered which apparently was caused by 
an exploratory puncture. Because of these findings, chronic pulmonary 
tuberculosis was diagnosed and he was sent to our tuberculosis wards. But 
despite the large quantities of sputum available, no tubercle bacilli could be 
discovered on repeated examinations. There were, however, found 
masses of highly degenerated cells which were considered malignant in 
origin. On March 25, 1923, he suddenly succumbed to a copious and 
uncontrollable hemorrhage. The necropsy revealed a carcinoma of the 
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right lung, primary in the bronchus with metastasis to the regional lymph 
nodes, pleura, left lung and liver. There were several cavities in each lung, 
the largest in the right upper lobe, measuring 5 cm. in diameter. 


Case II.—S. C., a man, aged forty-six years, admitted May 22, 1922, with 
a history of cough and blood-tinged sputum for two years. He had pain 
and hyperesthesia over the right side of the chest and was severely dyspneic. 
He stated that he never had fever. For a few months prior to admission 
he had had several copious pulmonary hemorrhages; during his stay in our 
wards he had daily mild hemorrhages and the sputum became very copious 
and offensive in odor. The physical signs were flatness of the upper lobe 
of the right lung and feeble breath sounds combined with large, moist con- 
sonating rales. Repeated examinations of the sputum failed to show the 
presence of tubercle bacilli, but spirochetes and fusiform bacilli were found 
in large numbers. On the Roentgen film, a dense shadow was seen over the 
site of the right upper lobe, while the left lung was apparently free from 
pathologic changes. Finally, the pulmonary hemorrhages became more and 
more copious and on February 10, 1923, he succumbed to exsanguination. 
At the necropsy, a squamous-celled carcinoma of the right upper lobe bron- 
chus with gangrene was found, leaving a large excavation. 


Case III.—M. G., a man, admitted January 23, 1928, had had cough 
and pain in the chest for eighteen months. The pain and hyperesthesia in 
the left chest of late became very severe and radiated to the shoulder and the 
lower dorsal spine. For a year the cough had been productive of consider- 
able sputum which of late had become fetid. The usual physical signs were 
found on the left side of the chest. On the Roentgen film, a large irregular 
shadow the size of an apple was seen extending from the hilus to the peri- 
phery with a bright area in the center. There was found also a slightly 
enlarged glandular nodule in the region of the left thyroid. Removal of a 
specimen through the bronchoscope was done and microscopically cancer 
cells were discovered. Several Roentgen treatments were given to this 
patient but the course continued downward, the cough was aggravated, and 
sputum increased in amount, was blood tinged and the pain became un- 
bearable. He succumbed on March 10, 1928, to a pulmonary hemorrhage. 
At the necropsy the left upper lobe was found completely replaced by a 
carcinomatous growth, the greater part of which was gangrenous and exca- 
vated; spirochetal pneumonia of the left lung was also revealed. There 
were found metastatic deposits into the thyroid and adrenals. 


Case IV.—G. C., a woman, aged fifty-four years, admitted January 14, 
1924, had been coughing for one year and had severe pain in the right chest. 
Because of the cough and several attacks of hemoptysis, emaciation and 
fever, she was sent into our tuberculosis wards. Physical examination 
showed flatness over the entire right lung, from apex to base, feeble breath 
sounds over the upper half and absence of all breath sounds over the lower 
half. On the Roengtgen film was seen a dense homogenous shadow occupy- 
ing the upper half of the right side with a clearly delimited lower border. 
Exploratory puncture revealed a serosanguinous effusion in which were 
found cancer cells microscopically. She died from a pulmonary hemorrhage 
on January 15, 1915. The necropsy revealed a carcinoma occupying the 
upper half of the right lung with a large cavity in the center. 


Case V.—I. K., a man, aged sixty-three years, admitted March 2, 1916, 
had been losing in weight and strength for more than a year prior to admis- 
sion. Three months ago he suddenly began to feel excruciating pain in the 
left shoulder, axilla and pectoral region, paroxysmal cough, productive of 
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bloody sputum and dyspnea. Physical examination of the chest revealed 
hyperresonance over both sides, excepting the left upper lobe where the note 
was dull both anteriorly and posteriorly, and respiratory murmur was feeble. 
No adventitious sounds could be heard at that time. The Roentgen film 
showed a dense homogeneous shadow above the fourth rib, and another 
similar shadow at the left base. An exploratory puncture brought out 
serosanguinous fluid from the left pleura. It is noteworthy that a Roentgen 
film taken one year prior to admission showed that the lungs presented no 
pathologic changes, while another film taken four months prior to admission 
showed only a shadow over the left apex, but no fluid in the pleura. He died 
April 6, 1916. At the autopsy, there was found a squamous-cell carcinoma 
occupying the upper third of the left lung, with a cavity in its center. 
Microscopic examination showed several fresh tubercles within the pneu- 
monic patch surrounding the tumor. 


Case VI.—E. C., a man, aged sixty-three years, admitted May 19, 1922, 
for eighteen months had been coughing, and more recently had pain in the 
left chest and shoulder, weakness and severe dyspnea. The cough had been 
severe, incessant and productive of large quantities of fetid sputum. Pul- 
monary hemorrhage of moderate degree occurred several times. More 
recently, he had difficulty in swallowing and became hoarse. He had been 
treated for lung abscess in another institution. The physical exploration of 
the chest showed the usual unmistakable signs, flatness over the left chest 
from apex to base, feeble breath sounds and large moist rales over the 
upper half. On the Roentgen film a dense homogeneous shadow was found 
across the left chest about 3 inches in width, while the lung tissue above and 
below that shadow was poorly illuminated, indicating compression atelecta- 
sis. An exploratory puncture brought out serosanguinous fluid in which 
were found microscopically cancer cells. Death occurred July 9, 1922. At 
the necropsy, the left lung was found invaded by a carcinomatous growth 
with metastatic deposits in the peribronchial lymph nodes and extension 
into the chest wall. A large cavity was found in the upper lobe. 


Case VII.—A. R., a man, aged sixty-four years, was admitted December 
6, 1927, and died two weeks later. He had coughed for one year, had pain 
in the chest and dyspnea. Expectoration was profuse and fetid but he 
never had hemoptysis. Of late, he had been losing considerably in weight. 
At no time had he had fever, and the course in the hospital was entirely 
afebrile. Physical exploration of the chest revealed the usual signs of a 
neoplasm involving the entire right lung. On the Roentgen film there was 
noted a dense shadow on the right side extending from the apex to the 
base. Several hundred cubic centimeters of serosanguinous fluid was 
removed by thoracocentesis and then a new film taken, but this also was not 
conclusive unless correlated with the history and physical signs. At the 
necropsy there was found a carcinoma, which had undergone cavitation, 
occupying the entire upper lobe of the right lung, and metastatic nodules 
in the regional lymph glands. Here again the diagnosis, based on the 
history and the flatness from apex to base, was more reliable than the 
Roentgen film. 


Case VIII.—H. H., a man, aged forty-eight years, admitted March 11, 
1919, dated his troubles back to a fracture of the right heel in September, 
1918. But at that very time he also had pain in the sacral region. Of 
late, he had been having severe coughing spells, productive of purulent and 
blood-tinged sputum with a fetid odor. He had lost considerably in weight 
and strength and has been severely dyspneic. Physical examination of the 
chest elicited over the right lung signs similar to those in the preceding case. 
So did the Roentgen examination. Metastatic deposits of the neoplastic 
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tissue were discovered roentgenologically and clinically in various parts of 
the skeletal system. Thoracocentesis revealed a serofibrinous effusion in 
the right pleura. Death occurred April 12, 1919, with evidence of cerebral 
metastasis. At the necropsy, there was found a squamous cell carcinoma 
of the right lung with a large excavation at the junction of the upper and 
middle lobes. There were numerous metastatic deposits in the osseous 
system and the abdominal viscera. 


Case IX.—K. R., a man, aged sixty-two years, was admitted April 11, 
1916, with a history of fever seven months previously. Following this 
fever, which lasted several weeks, he began to cough, expectorate fetid 
sputum and lose in weight and strength. Of late, the most annoying symp- 
tom had been dyspnea. At no time had he noted any blood in his expectora- 
tion. Physical examination revealed flatness over the right upper lobe and 
feeble breath sounds. Roentgen examination revealed a homogeneous 
shadow covering almost the entire upper lobe of the right lung, with bright 
areas suggestive of excavation in that region. A film made six days later 
showed a fluid level in one of the cavities. The sputum was consistently 
negative for tubercle bacilli. Three months later he developed a soft, 
tender nodule above the right clavicle. He died suddenly September 7, 
1916. At the autopsy, there was found a squamous-cell cancer the upper 
lobe of the right lung with extensive cavity formation. There was a direct 
extension of the tumor to the thoracic vertebre, the right clavicle and the 
regional lymph glands. 


Case X.—J.S., a man, aged fifty-two years, admitted June 1, 1922, had 
been coughing for twenty years and expectorated profusely a foul-smelling 
material occasionally blood-tinged. He got along fairly well until about 
six months prior to admission when his cough and expectoration became 
more severe and he began to experience severe pain in the right side of the 
chest and, coincidentally, to suffer from severe dyspnea. Physical examina- 
tion of the chest disclosed flatness on percussion over the upper third of the 
right chest and diminished breath sounds of a bronchial character. On the 
Roentgen film, the entire upper lobe of the right lung appeared as a dense 
homogeneous shadow delimited sharply below at the site of the interlobar 
fissure with a bright area in its upper third. He died suddenly July 9, 
1922. At the necropsy, the right upper lobe was found invaded by a car- 
cinoma with a large excavation in the center. 


Case XI.—A. H.. a man, sged thirty-nine years, admitted March 22, 
1915, had coughed for a year, expectorated blood, lost in weight aud felt 
weak. He complained mainly of a sharp pain in the left chest, radiating 
down to the left lower extremity. Of late, the expectoration had become 
more profuse, bloody and fetid. He lost 35 pounds in weight. The phy- 
sical signs were those commonly found in lung malignancy. Excision of a 
palpable axillary lymph node showed on microscopic examination adeno- 
carcinoma. The fever increased and during the last two weeks of life 
reached 105° F. Death occurred May 12, 1915, with symptoms of terminal 
pneumonia. At the necropsy, an adenocarcinoma was found occupying 
the entire left lung with a large cavity in the upper lobe. Metastatic 
deposits were found in the right lung, in the bronchial, cervical, axillary, 
mesenteric and retroperitoneal lymph glands and in the liver. 


Case XII.—N. B., a man, aged sixty-five years, admitted June 1, 1922, 
had been coughing for many years and was short-winded, but this was easily 
explained by the advanced pulmonary emphysema. However, the onset of 
the present illness was rather sudden, with severe pain under the left scapula, 
cough, purulent expectoration which was frequently stained with blood and 
at times fetid. Within a year he lost 33 pounds in weight. The physical 
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signs obtained were those of pulmonary emphysema excepting for dullness 
found in the left interseapular space. No adventitious sounds were heard. 
The skin over the upper half of the left chest was very sensitive to touch. 
Roentgen examination revealed in the left lung a bright, round area, the size 
of an apple, clearly delimited and half filled with fluid, which shifted on 
motion of the patient. This bright area was surrounded by a dense capsule. 
The sputum though very abundant, was always found negative for tubercle 
bacilli. He ran a temperature oscillating around 101° F., but toward the 
end it rose much higher. He died August 14, 1922. At the necropsy, there 
was found within the emphysematous lung a large, round cavity in the 
upper lobe of the left lung which could not be explained etiologically on gross 
appearance. Only a microscopic study of the wall of the cavity showed 
that we were dealing with a squamous-cell carcinoma which had broken 
down and had almost completely been eliminated by expectoration. 


Case XIII.—H. B., a man, aged sixty-eight years, admitted September 
24, 1924, had a history similar to the preceding. For four years he had been 
having severe pain in the left chest, paroxysmal cough productive of foul- 
smelling and bloody sputum. Lung abscess was diagnosed and a therapeutic 
pneumothorax was induted in another hospital. But he continued down- 
ward, and he was transferred to the Montefiore Hospital. The physical signs 
were those of cavitation in the middle third of the left lung. But recalling 
the preceding case, and the hyperesthesia of the skin over the left side of 
the chest, the dilated veins over that region and the cachexia, a diagnosis 
of malignancy was made. Repeated examination of the sputum failed to 
disclose the presence of tubercle bacilli or cancer cells. Roentgen examina- 
tion revealed a large, round cavity in the middle of the left lung, filled partly 
with fluid, partly with air. Giving this patient a large dose of opiate so that 
he slept through the night resulted in the secretion filling up the cavity, while 
emptying the cavity was often accomplished by withdrawal of opiates and 
postural drainage. Six weeks later we found evidences of metastasis in other 
parts of the lung. Death occurred February 2, 1925, as a result of ex- 
sanguination through an uncontrollable pulmonary hemorrhage. At the 
necropsy there was found a squamous-cell carcinoma of the left lung with 
a large cavity in the center, filled with clotted blood. There were metastases 
to the chest wall, pericardium and regional lymph glands. 


Case XIV.—S. F., a woman aged forty-three years, admitted May 1, 
1927, had been sick for three years. She had coughed and expectorated 
profusely foul-smelling material, at times tinged with blood. Prior to 
admission to Montefiore, a thoracocentesis was performed and some serous 
fluid was removed from the left pleural sack. An exploratory puncture done 
in our wards revealed purulent material. Physical examination of the 
chest showed signs common in far-advanced bilateral pulmonary tuber- 
culosis with cavitation in both lungs, and fluid in the left pleura. Roentgen 
ray examination showed extensive areas of consolidation scattered through- 
out all the lobes with numerous excavations. Sputum was repeatedly 
negative for tubercle bacilli. The course was progressively downhill with 
marked asthenia, uncontrollable cough and fever reaching 103° F. She 
died July 15, 1927. At the necropsy the gross anatomic findings were rather 
peculiar, simulating tuberculosis. Microscopic study, however, revealed 
an adenocarcinoma of both lungs with several excavations. No metastases 
could be discovered. 


Case XV.—M. 5., a man, aged fifty-one years, admitted May 6, 1925, 
began fifteen months prior to admission to cough up blood. These 
symptoms persisted for four months when he began to experience pain in the 
left chest. He lost considerably in weight. Three months prior to admis- 
sion his left side of the chest began to bulge. A diagnosis of empyema was 
made and he was operated upon, but the wound failed to heal and he was 
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sent into the wards of the Montefiore Hospital. On physical examination, 
we found, as is common in these cases, flatness over the left side of the chest 
from apex to base and complete absence of breath sounds. The Roentgen 
ray picture showed a homogeneous shadow all through the left half of the 
chest. The patient gradually lost in weight and strength, continued to 
expectorate foul-smelling material which was of the same character as that 
discharging from the operative wound. He died within a month after 
admission. The necropsy revealed an alveolar-cell carcinoma of the left 
lung with gangrene and abscess formation. There were metastases to the 
ribs, bronchial and axillary glands and liver. 


Comment. It appears that malignant disease of the lung, which of 
late has become very common, is apt to manifest itself with symp- 
toms and signs of abscess and gangrene of the lung. While in 
persons under thirty-five years of age tuberculosis, bronchiectasis 
and abscess of the lung are the more common diseases to be thought 
of when a patient coughs, bleeds, has fever and loses in weight, in 
persons of the cancer age, these symptoms often denote malignancy 
of the bronchi or lung. The etiologic differentiation is very impor- 
tant if only because we may thus avoid advising these patients to 
seek climatic or other forms of antituberculosis treatment, or opera- 
tive interference when pulmonary abscess is erroneously diagnosed. 
And the diagnosis of malignant abscess of the lung can be made in the 
vast majority of cases. 

Tuberculosis can be excluded, bearing in mind the following 
points: No tubercle bacilli are found in the sputum despite its 
abundance. Fetid sputum is very rare in tuberculosis, unless gan- 
grene of the lung is superimposed, but this occurs very rarely only, 
and then we have a history of tuberculous disease for many months 
or years prior to the appearance of fetid sputum. Extensive tuber- 
culous disease of the lung is very rarely unilateral, while in primary 
cancer this is the rule and only in the terminal stages may metastatic 
deposits be found in the contralateral lung. Severe pain, and 
especially hyperesthesia of the chest wall, is not common in tuber- 
culosis unless pleurisy complicates the process, while in malignancy 
it is present in over 90 per cent of cases, and its severity is such as is 
hardly ever seen in tuberculosis. Likewise, dyspnea is not common 
in tuberculosis, unless there is a complicating pleural effusion, or a 
pneumothorax, or in the terminal stages of fibroid phthisis. But in 
cancer it occurs very early and may ,with the pain and cough, be the 
main symptom that brings the patient to seek medical advice. The 
physical signs also point to malignancy when we bear in mind that 
a flat note on percussion of an apex is hardly ever obtained in tuber- 
culosis, while in cancer of the upper lobe it is the rule. A tubercu- 
lous pleural effusion hardly ever manifests itself in flatness on 
percussion of the side of the chest all the way down from the apex 
to the base, while in malignant effusions this is the rule. Careful 
study of the cytology of the sputum and pleural exudates may reveal 
cancer cells, 
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It is often very difficult to differentiate malignant abscess from 
abscess and gangrene of the lung due to other causes. Of course in 
persons under thirty-five years of age cancer of the lung is even 
rarer than malignancy of other organs. But abscess of the lung 
often occurs in persons over thirty-five years of age with or without 
any assignable etiologic factor. However, in a large proportion of 
cases of abscess of the lung we do find some cause, such as tonsil- 
lectomy, extraction of teeth, or surgical operations on the jaws, 
especially in diabetics, or after operations under general anesthesia. 
Abscess following bronchopneumonia, particularly of the influenzal 
type, is also easily diagnosed by the history and course of the 
disease. On the other hand, we have shown that it is not uncommon 
that cancer of the lung shows its first clinical manifestations with 
symptoms and signs not unlike those of pneumonia which fails to 
resolve or otherwise terminate. But in the majority of cases of 
cancer of the lung the onset is insidious with cough, expectoration 
often foul, hemoptysis, pain in the chest and hyperesthesia, and 
sooner or later, fever. In these cases, the physical signs described 
above, as well as repeated roentgenograms will clear up the diagnosis. 

Summary. Fifteen cases of primary cancer of the lung are 
reported in which clinically and at the necropsy table excavations 
were found. It appears that about one-third of the cases of neo- 
plastic disease of the lung break down, leaving a cavity after the 
necrotic tissue is eliminated. 

It is emphasized that such patients with excavated carcinoma of 
the lung often present the seemingly typical symptomatology, phy- 
sical signs, and even roentgenoscopic appearance of abscess of the 
lung. In fact, the simulation of the clinical picture of pulmonary 
abscess may last for many months. In all instances of apparently 
primary abscess of the lung of recent onset in elderly individuals, the 
possibility of broken-down neoplasm is to be borne in mind. 


A CASE OF DIABETES MELLITUS SHOWING AGLYCEMIA 
WITHOUT SYMPTOMS. 


By C. A. Peters, M.D., C.M., 
AND 


I. M. Rapsrnowrrcu, M.D., C.M., 
MONTREAL, CANADA. 


(From the Medical Service of Dr. C. A. Peters and the Department of Metabolism, 
The Montreal General Hospital, Montreal, Canada.) 


Cases of diabetes mellitus showing hypoglycemia without 
symptoms have previously been reported.' As far as the writers 
have been able to ascertain, the case reported here is the first record 
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of a patient whose blood, following the administration of insulin, 
showed no glucose whatever and at the same time there were 
no clinical signs nor symptoms to suggest the condition. 


Case Report. RK. b., a male, aged twenty-two years, was admitted to 
The Montreal General Hospital on October 7, 1928, complaining of drowsi- 
ness, considerable thirst, hunger and obstinate constipation. 

The family history is irrelevant. 

The personal history is also irrelevant with the exception of an attack 
of influenza in 1922 for which he was in bed two weeks, and an attack 
of searlet fever during the latter part of the same year. 

The present illness apparently dates back to 1924 when he noticed that 
he was drinking large quantities of water. This was the only complaint 
then. One year later, he noticed a marked craving for food. In spite of 
this he did not consult any physician until one year later when the diag- 
nosis of diabetes mellitus was made. He was then put on a diet and con- 
tinued to work for several months, but eventually had to stop. He stated 
that he received insulin during the last year but has been irregular in his 
habits both as to diet and insulin. Two weeks before his admission to the 
hospital he again consulted his physician who advised immediate intensive 
treatment. 

On admission, the findings of the physical examination were negative 
with the exception of an obvious state of undernutrition and a marked 
acetone odor to the breath. He then weighed 108 pounds. The urine con- 
tained no albumin nor casts, but had large quantities of sugar, acetone and 
diacetic acid. The blood sugar in the fasting state was 0.385 per cent and 
the plasma cholesterol was 0.230 per cent. 

The other laboratory findings were as follows: Urea nitrogen, 25 mg. per 
100 cc. of blood; creatinine, 1.57 mg. per 100 ec. of blood; Wassermann, 
negative; Roentgen ray of chest, negative; routine Roentgen ray of both 
feet in order to detect calcification of arteries, negative; fundi, negative. 

In view of the clinical and laboratory findings, insulin treatment was 
immediately instituted. The diet at first was low, both as to carbohydrates 
and caloric content. It was, however, gradually increased daily and on 
October 17 he was receiving a diet consistent with his energy requirements. 
It then consisted of 50 gm. carbohydrates, 150 gm. fat and 50 gm. protein. 
On this diet, however, the glycosuria though mild, was persistent. The urine 
contained 3 to 5 gm. of sugar per day. Acetone bodies were still present, 
and the daily blood sugars, in the fasting state, ranged between 0.250 and 
0.322 per cent. Clinically there was definite improvement. 

It is obvious from the above findings that, in spite of the clinical improve- 
ment, the diabetes was not under ideal control. The insulin dosage was 
then increased and on October 28, he was receiving 90 units a day. In 
spite of this, the laboratory findings remained unaltered. The urine still 
contained traces of sugar and acetone bodies and the blood sugar in the 
fasting state was 0.320 per cent. 

The possibility was then considered that the patient is, what we now 
recognize as, an “insulin waster;” that is, in some cases in spite of large 
doses of insulin before meals sufficient to produce reactions after meals, 
the fasting sugars the following morning still show hyperglycemia. An 
attempt was then made to readjust the dosages of insulin. For this 
purpose, the urines were partitioned as follows: 8 a.m. to 12 noon, 12 p.m. 
to 5 p.m., 5 p.m. to 10 p.m., 10 p.m. to 7 A.M. and 7 A.M. to 8 A.M. 

It will be seen that, by the above procedure, it was possible to study the 
sugar contents of the urines in relation to breakfast, lunch, dinner, night 
metabolism and metabolism of the fasting state. This showed that glyco- 
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suria made its appearance during the night period, that is, from 10 p.m. to 
7 a.M. The insulin dosage was readjusted on this basis, but in spite of this 
the morning fasting hyperglycemia could not be overcome. In view of 
this it was considered advisable, because of past experience with similar 
cases, to administer insulin, not in relation to the meals, but at regular 
intervals throughout the twenty-four hours. By this procedure, it is fre- 
quently possible to reduce the dosage of insulin and at the same time increase 
the diet and keep the urine free of sugar. In this case by giving 10 units 
of insulin every six hours, it is possible to keep the urine free of sugar and 
acetone bodies and maintain a normal blood sugar in the fasting state. 
That is, 40 units of insulin a day is able to accomplish that which 90 units, 
previously given in relation to meals, failed to. 

The further history was uneventful until October 30, when he had a 
severe reaction manifested by a complete hemiplegia similar to that seen 
following cerebral hemorrhage. With the use of orange juice, the hemi- 
plegia disappeared the same day and for the following two days there was 
some muscular weakness on the affected side. This has now entirely dis- 
appeared. 

On the morning of November 1, the fasting blood obtained as a routine 
showed a sugar content of 0.026 per cent. At that time there were no 
clinical signs nor symptoms whatever to suggest hypoglycemia. (It may 
here be stated that the possibility of technical error in the determination 
of blood sugar was excluded.) Another determination made at noon on the 
same day showed a blood sugar of 0.059 per cent, and the following morning 
it was 0.040 per cent. It is obvious, therefore, from the above findings, 
that the patient not only had hypoglycemia, but at one time had practically 
no glucose whatever in the blood, if we take into consideration the fact 
that the 26 mg. which were present correspond fairly closely to the average 
amount of nonfermentable (that is, nonglucose) reducing substances in 
human blood. 

In order to determine the actual degree of hypoglycemia possible without 
symptoms, in this case, the following observations were made. 

On November 21 the blood sugar in the fasting state was normal (0.095 
per cent) and the urine was free of sugar. He was then given 10 units of 
insulin but no breakfast nor any food until 5 p.m. the same day. (There were 
no reactions during this period of observation.) Sugar determinations 
were then made hourly, both before and after fermentation, with the differ- 
ent blood specimens. The technical details for this purpose were those 
previously reported (2) and for purpose of brevity are not described here. 
The results are shown in the following table: 


BLOOD SUGAR (PER CENT). 


Fermentation 


Period Before. After. Differences. 


S.O00 A.M, 0.095 0.026 0.069 
9.00 ALM. 0.064 0.023 0.041 
10.00 a.m. 0.028 0.027 0.001 
11.00 a.m. 0.025 0.026 

12.00 NOON 0.023 0.024 

1.00 P.M. 0.027 0.025 0.002 
2.00 p.m. 0.028 0.026 0.002 
3.00 PM. 0.027 0.024 0.003 
4.00 P.M. 0.031 0.026 0.005 


It will be seen from the above data, there is definite evidence that 
during a period of six hours, that is, from 10 A.M. to 4 P.M. there was 
no glucose whatever in the blood, and as just stated there were no 
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reactions. ‘The few milligram differences recorded, with the excep- 
tion perhaps of that of the 4 o’clock specimen, are not regarded as 
significant, since they correspond to the limits of experimental error 
inherent in the technical methods employed. 

An interesting observation is that when the patient returned to 
the ward from the laboratory he was given his routine 10 units of 
insulin at 5 o’clock, that is, one hour after the blood sugar was 
0.031 per cent and the glucose content only 0.005 per cent, and 
again no signs nor symptoms followed suggesting an insulin reaction. 

Summary. A case of diabetes mellitus showing aglycemia without 
symptoms is reported. Absence of glucose in the blood after the 
administration of insulin was proven by the determination of the 
reducing substances of the blood before and after fermentation. In 
view of repeated observations by other authors of hypoglycemia 
without symptoms, and in view of the present case, it is suggested 
that though hypoglycemia is an important factor, probably the most 
important, in the production of the train of symptoms following an 
overdose of insulin, it is probably not the only factor involved. 

Nore.—The writers are indebted to Dr. A. R. Landry of Moncton, N. B., who 
referred this patient for observation. 
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Introduction. ‘This investigation was made to study the compli- 
cations and fatality of typhoid fever among Filipinos. Our study 
covers all the cases of typhoid fever admitted to the Philippine 
General Hospital since the establishment of this institution in 
September, 1910. Fifteen cases admitted during the early part of 
the operation of the hospital were excluded because of incomplete 
records. Our investigation, therefore, extended from January, 
1911, to October, 1927, a period of almost seventeen years, and 
comprised a total of 3255 cases with complete and comprehensive 
records, 
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Sex and Age Distribution. Ser. Our series included 2046 males 
and 1209 females, showing a marked predominance of males. 

Age. 2547 cases or 78.29 per cent of the entire total of the series, 
occurred between the ages of eleven to thirty years, with a gradual 
diminution after the third decade. 

Graph I shows the percentage distribution by age groups of our 
cases as compared with those of Curschmann. The greatest inci- 
dence occurred in the age groups of eleven to twenty and twenty- 
one to thirty years. We found a higher percentage distribution 
than Curschmann in the first two decades of life, but less in the 
third and fourth. 


TABLE I.—PERCENTAGE DISTRIBUTION OF CASES OF TYPHOID FEVER 
ADMITTED TO THE PHILIPPINE GENERAL HOSPITAL FROM JANUARY, 
1911, TO OCTOBER, 1927, INCLUSIVE, BY AGE GROUPS COMPARED WITH 
CURSCHMANN’S DATA. 


Our cases Curschmann 


Ages Cases Per cent of total Cases Per cent of total 
1 to 10 305 9.37 206 5.62 
11 to 20 1377 $2 30 1345 36 66 
21 to 30 1170 35.95 1594 $3.45 
31 to 40 296 9 Q9 396 10.79 
41 to 50 71 2.18 107 2.91 
51 to 60 26 0.80 21 0.57 
61 to 70 9 0 2S 
71 to SO 1 0.038 
Total 3255 100.00 3660* 100 00 


* From Hamburg statistics for the years LS86—1887. 


Yearly Distribution. It is interesting to note that we have found 
the disease prevalent in every year of the period of our study with 
the exception of the first three years, when, due perhaps to the fact 
that our people were not yet accustomed to seek institutional care, 
the number of cases admitted, was smaller. There was no apparent 


tendency to diminution in any given year. 


TABLE Il. 


GENERAL HOSPITAL FROM 1911 TO OCTOBER, 19 


Total number 


97 
ats 


(Table IT.) 


YEARLY TYPHOID FEVER ADMISSIONS IN THE PHILIPPINE 


INCLUSIVE. 


Total number 


Year, of cases. Year. of cases 
1911 . 37 1921 148 
1912 . 74 1922 254 
1913 . 78 1923 260 
1914 . 167 1924 228 
1915 . 89 192 286 
1916 . 162 1926 292 
1917 . 339 1927 220* 
1918 . 240 
1919 . 227 Grand total 3255 
1920 159 


Cases for November and December, 1927 were not include 
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Monthly Distribution. ‘The disease may be said to prevail through- 
out the entire year. The curve of distribution &ttains its height 
during the rainy months with the greatest number of cases occurring 
in the month of August. 

Complications. Many and various were the complications of 
typhoid fever that have been found and their relative frequency 
of occurrence in different organs of 3255 cases is noted in Table IV. 


so 


1-10 u-20 21-30 31-40 41-50 51-60 61-70 71-80 


A & 


NOTE: Lantiws: 3255 cases 
Curschmann's =3669 cases 


Lantin’s cases. --- Curschmann’s cases. 


Cuart I.—Age distribution of typhoid fever cases admitted to the Philippine 
General Hospital from January, 1911, to October, 1927, inclusive, compared with 
Curschmann’'s data. (See Table I.) 


Peculiarities of Complications. The complications of typhoid 
fever require very serious consideration on account of the important 
réle they play in the course of the disease. Besides this, they are 
the deciding factors as to the ultimate outcome of the life of the 
patient. 

There are many disadvantages encountered in properly combating 
the complications. The difficulty lies mostly in the facts that they 
are often unpreventable, and that there are neither reliable 
methods of properly avoiding them nor exact means of knowing 
when they are near at hand. Even the apparently mildest form of 
typhoid infection may never be entirely free from the danger of 
developing serious complications. Mild cases may, therefore, end 
fatally, due to the unexpected appearance of some serious complica- 
tions. 
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TABLE IV.—SHOWING THE RELATIVE FREQUENCY OF OCCURRENCE 
OF COMPLICATIONS IN DIFFERENT ORGANS IN SO MANY OF 3255 
CASES OF TYPHOID FEVER AS FURNISHED DEFINITE RECORDS OF 


PRESENCE OR ABSENCE OF EACH OF THE INDICATED COMPLICATIONS. 

Complication present Complication absent Total 

with 

Order Complications by organs Number. Per cent. Number. Per cent record 

Pulmonary 441 14.0 2514 S60 3255 
2 Alimentary tract 107 13.0 2845 
5 Severe toxemia 322 10.0 2933 90.0 
4 Cardiovascular 211 7.0 3044 93.0 
5 Kidney 51 2.0 3204 980 
6 Gall bladder and liver 36 1.0 3219 99.0 
7 Nervous system 17 05 3238 99.5 
Ss Bone (osteoperiostitis 1) 2 0 06 3253 99 4 

(osteomyelitis 1) 
9 Genital (orchitis 1: vulvo 2 0 06 3253 99 4 
vaginitis 1 

10 Complications other than 107 3.0 3148 97.0 


above stated 


We can better appreciate the importance of typhoid complica- 
tions when we consider certain peculiarities, inherent with the 
disease, namely: (1) The long course of illness; (2) the morbid 
processes progressively taking place in the small bowel; (3) the 
poisons and their effects on the organs of the body. These factors 
either alone or combined can produce sooner or later various kinds 
of complications during the course of the illness. For instance: (1) 
The long process of illness always predisposes the patient to heart 
and lung complications; (2) the morbid ulcerative process in the 
bowels frequently leads to intestinal hemorrhages and perforations; 

(3) the poisons, depending upon the virulence of the organisms, 
produce toxic effects principally on the vital organs. These com- 
plications per se are serious. The dictum that the patient does not 
die without the complications is particularly true in typhoid infec- 
tions. In fact, in the present study the unusual high fatality rate 
is due to the different complications, all serious in nature. 

Frequency of Occurrence of Different Complications. 1. /ntestinal 
Hemorrhage. In Table V, where the absolute relative frequency 
of occurrence of the different complications is shown, intestinal 
hemorrhage comes out foremost. 

1. Intestinal Hemorrhage. Out of 3255 cases of typhoid fever, 
there occurred 338 cases of intestinal hemorrhage (10. 3 per cent). 
The morbid process in the intestinal tract resulting in hemorrhage 
is well known to all and because of the usual ulcerative process in 
the intestines, it is very difficult to foretell whether we can avoid 
hemorrhage or can always control it. Hence the seriousness of this 
complication. The hemorrhage may appear without any warning. 
As a rule, there is no difficulty in the diagnosis of intestinal hemor- 
rhage except in cases in which there is no passage of blood externally. 
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According to Rolleston® this complication was observed in 9.1 per 
cent of the cases treated in the Metropolitan Asylums Board Hos- 
pitals in England. 


TABLE V.--SHOWING THE ABSOLUTE RELATIVE FREQUENCY OF 
OCCURRENCE OF DIFFERENT COMPLICATIONS IN SO MANY OF 38255 
CASES OF TYPHOID FEVER AS FURNISHED DEFINITE RECORDS OF 
PRESENCE OR ABSENCE OF EACH OF THE INDICATED COMPLICATIONS. 


Complication present Complication absent Potal 
studied 
Order Complications Number. Per cent Number. Per cent 
1 Intestinal hemorrhage 338 10.3 2917 89.7 3255 
2 Severe toxemia 322 9.89 2933 90.11 “ 
3 Acute myocarditis 220 6.75 3035 93 .25 
4 Lobar pneumonia 145 4.45 3110 95.55 
5 Bronchopneumonia 133 4.08 3122 95.92 
6 Pulmonary congestion sl 2 48 3174 97 .52 
7 Acute bronchitis* 66 2.02 3189 97.98 
8 Asthenia typhoid 13 1.3 3212 98 68 
9 Acute nephritis 39 1.19 3216 98 S81 
10 Intestinal perforation 38 1.16 3217 9S 84 
11 Acute cholecystitist 34 1.04 3221 98 96 
12. ‘Peripheral neuritis 16 0.49 3239 99.51 
13. Severe anemia not due to hem- 
orrhage 15 0.46 3240 99 54 
Parrotitis 15 0.46 3240 99 54 
15 Otitis media 9 0.27 3246 99.73 
16 Acute fibrinous pleuritis 7t 0.21 3248 99.79 
17 Multiple abscesses, kidney 6 0.18 3249 99 82 
18 Acute appendicitis 6 0.18 3249 99 8&2 
19 Ulcer decubitus 5 0.15 3250 99 S85 
20 Furunculosis 5 0.15 3250 99 85 
21 Acute conjunctivitis 4 0.12 3251 09 88 
22 Pyonephrosis 3 0.09 3252 99.91 
23 =Acute tonsillitis 3 0.09 $252 99 91 
24 ~«=Pyelitis 3 0.09 252 99.9] 
25 Bleb formations 2 0.06 3253 99 94 
26 Hemorrhage, gums 2 0.06 3252 99 94 
27 + Acute endocarditis 2 0.06 3253 99 94 
28 Thrombophlebitis 2 0.06 3253 99 94 
29 Pharyngitis 2 0.06 3253 99 94 
30 ~=— Pleurisy with effusion 2 0.06 3253 99.94 
31 Inguinal adenitis nonsuppur- 
ative 2 0.06 3253 99.94 
32 Corneal ulcer 2 0.06 3253 99.94 
33 Gangrene, skin face and lips 2 0.06 3253 99 94 
34 Noma 1 0.03 3254 99 97 
35 Pericardial effusion l 0.03 3254 99.97 
36 =©Phiebicis, forearm 1 0.03 3254 99 97 
37 Pulmonary atelectasis 1 0.03 3254 99.97 
38 Pulmonary gangrene 1 0.03 3254 99 97 
39 Pleuropericarditis | 0.03 3254 99.97 
40 Hemorrhage, lung l 0.03 3254 99 97 
41 Multiple liver abscess 1 0.03 3254 99.97 
42 Acute hepatitis 1 0.03 3254 99.97 
43 Osteoperiostitis 1 0.03 3254 99.97 
44 Osteomyelitis 1 0.03 3254 99.97 
45 Orchitis 1 0.03 3254 99 .97 
46 Vulvovaginitis 1 0.03 3254 99 97 
47 Axillary adenitis 1 0.03 3254 99 .97 
48 Abscess, legs 1 0.03 3254 99.97 
49 Typhoid spine 1 0.03 3254 99.97 
50 Other than that above§$ 13 0.39 3242 99 61 
3 cases suppurative + 2 cases suppurative and perforated. 


All these 7 cases were found in autopsy. 
Abortion 12 cases; threatened abortion, 1 case. 
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2. Severe Toxremia. Severe toxemia comes second in frequency 
in our series. Only the severe form is included in this series because 
in a given case this type has considerable clinical importance. This 
complication depends mainly upon the virulence of the organisms, 
and the natural resistance of the patient. Thus, the severity of 
toxemia varies in different individuals, and in different epidemics. 
We observed 322 severe cases (9.9 per cent). 

Toxemia is unavoidable in typhoid infection. There is bacteriemia 
and in view of the continuous supply of poisons produced by the 
infecting organisms, strictly speaking, every case of typhoid fever 
must inevitably have toxemia. In the present series, as was pre- 
viously stated, only the severe type is included because it has more 
clinical value. The typhoid toxins are poisonous to the vital organs 
of the body and in the long run must have telling effects upon them. 
The central nervous and the cardiovascular systems frequently 
manifest toxic effects. When these are affected very severely, the 
condition becomes almost always hopeless. The symptoms of 
toxemia are manifested in various ways depending upon the organs 
mostly affected. In cases where the central nervous system is 
chiefly affected, symptoms and signs referable to that system are 
the more prominent; and where the heart is mainly involved, 
symptoms and signs referable to this particular organ are the more 
markedly noted. When the nervous and cardiovascular systems 
are both affected, combined symptoms referable to these organs 
will be manifested. 

3. Acute Myocarditis. The third complication in frequency is 
acute myocarditis. We observed it in 220 cases (6.75 per cent). 
This high number should not cause surprise. We believe that there 
should be more than 220 cases of myocarditis, because in infectious 
diseases, particularly typhoid fever, which generally has a long 
course and in which the organisms continuously elaborate toxins, 
the vital organs, like the heart, do more frequently yield to their 
effect. The heart cannot withstand the continuous and prolonged 
intoxication without showing signs of myocardial weakening. This 
is not merely a theoretical consideration; on the contrary the cases 
that were autopsied showed distinct myocardial degenerative lesions. 
Rolleston states 

“While endocarditis and pericarditis are very uncommon in 
typhoid fever and rarely detected until the autopsy, myocarditis 
is very frequent, being said to occur clinically in four-fifths of all 
cases. 

“Unless, however, a careful watch has been kept over the heart, 
this complication is very liable to escape detection, and the first 
indication of its presence may be a sudden fatal syncopal attack. 

“The principal signs of myocarditis are weakness of the first 
sound, first at the apex and then at the base, a change in the char- 
acter of the cardiac rhythm, as shown by tachycardia, embryo- 
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cardia, gallop rhythm, or much less frequently bradycardia, the 
development of a murmur, and a low blood pressure (Widal, 
Lemierre and Abrami). 

“Though most likely to occur in a severe attack, myocarditis, 
may be found even in mild cases. The date of its occurrence is 
rarely before the second or third week.” 

If, however, the toxic lesions are central, specially affecting the 
bulbar region, where important centers are found, the diagnosis 
of myocarditis becomes then very difficult. In these instances, 
the cases may show low blood pressure and disturbed cardiac 
rhythms. 

4. Lobar Pneumonia. The fourth in frequency of complications 
noted in our series is lobar pneumonia. There were observed 145 
cases (4.5 per cent). The severity of the infection, and the prolonged 
recumbent position naturally predispose the patient to lung com- 
plications. Many of the cases showed unresolved pneumonia and 
this particular condition was specially noted in the many fatal 
cases that were autopsied in which typhoid ulcers were found already 
healed. 

5. Bronchopneumonia. This was observed in 133 cases (4 per 
cent). The factors favoring this particular complication are the 
same as those of lobar pneumonia. 

6. Pulmonary Congestion. This condition is usually observed 
at about the end of the second week. This complication is the result 
of prolonged recumbent position, although a myocardial weakness 
and other morbid conditions may contribute. In our series, pul- 
monary congestion constitutes 2.08 per cent of the total. 

7. Acute Bronchitis. Here are included only those cases with 
severe respiratory symptoms. The danger in these is that they may 
become suppurative. This condition did really occur in three of 
our cases. They may lead to pneumonia or bronchopneumonia. 
Furthermore, severe bronchitis will throw extra load to the heart. 

8. Typhoid Asthenia. This is a very serious complication. 
The patients usually die except in exceedingly rare instances. In 
our series only one recovered out of 43 cases; 4 cases were discharged 
unimproved and the remaining 38 cases died. The exact patho- 
logic lesions responsible for this complication are not definitely known, 
although some French writers, specially Sergent (as cited by Rolles- 
ton®) believe that the lesions are in the suprarenals, so much so that 
the condition was always referred to by them as suprarenalitis. 
The symptoms most commonly observed in our series are marked 
general weakness, prostration, gradual but progressive emaciation 
accompanied by small rapid pulse, loss of appetite, at times nausea, 
vomiting, and moaning. There is tendency for the temperature to 
become irregular, and finally to be subnormal. This complication 
was observed in 1.3 per cent of our cases. 
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9. Acute Nephritis. Acute nephritis due to typhoid fever as a 
rule is mild. It is serious if the accompanying toxemia is severe 
and the urine output in twenty-four hours markedly decreases in 
amount. In the majority of instances, the symptoms of kidney 
disturbance clear away when the fever disappears. We observed 
severe kidney complications in 1.2 per cent of the total cases. Out 
of 39 severe cases with marked nephritis, one was of the hemorrhagic 
type and this was confirmed at autopsy. Our observation, however, 
is that hemorrhagic nephritis in typhoid is very rare. 

10. Acute Cholecystitis. There are recorded 34 cases of this com- 
plication (1.04 per cent). Two of these cases were suppurative and 
became perforated; one case was found during a laparotomy; and 
another one was noted at autopsy. The diagnosis of this complica- 
tion is usually not difficult. Sometimes, however, the condition is 
mistaken for intestinal perforation. 

11. Intestinal Perforations. There were 38 cases of perforations, 
(1.2 per cent). Asa rule, the diagnosis is not difficult, as the symp- 
toms and signs generally follow the classical descriptions in the 
textbook, except in very rare cases. In 2 cases where tympanites 
and occasional abdominal pain set in early during the first days 
of the disease, accompanied by a gradual decrease of the total 
leukocyte count, the senior author encountered great difficulty in 
diagnosing readily the occurrence of intestinal perforation. These 
2 cases were verified by laparotomy. 

12. Peripheral Neuritis. This condition is commonly seen 
toward the latter part of the illness. It frequently appears in the 
form of multiple neuritis, involving mostly the lower extremities. 
If severely affected the lower extremities become paralytic. The 
muscles become more or less atrophied. There were 16 cases of 
peripheral neuritis observed, constituting 0.5 per cent of our series. 

13. Severe Anemia not Due to Hemorrhage. Severe anemia of 
this type is, as a rule, a bad complication, and is indicative of severe 
toxemia. When this is present the prognosis is very serious. Out 
of 15 cases (0.46 per cent), 8 died. 

14. Parotitis. This complication frequently appears in cases 
which show marked symptoms of toxemia. It occurs during the 
height of the illness, although it is also observed in the later period 
of the diseases. Many of our cases were bilateral, and a few became 
suppurative. 

Parotitis was observed in 15 (0.46 per cent); 4 cases occurred in 
children and these all recovered; 11 cases occurred in adults, 5 
cases of which (33.33 per cent) died. Hoffman? reported 16 cases 
of parotitis, 9 cases (56.25 per cent) of which died; while Keen? 
reported 28 cases, 8 (28.14 per cent) of which died. 

The seriousness of the disease when this complication develops is 
very evident from the high percentage of the cases that terminated 
fatally. Curschmann says? 
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“Parotitis is one of the severe and dangerous complications of 
typhoid fever. 

“With regard to the mode of origin of typhoid parotitis, the view 
of Virchow that it is due to extension of infectious process from the 
mouth through the duct of Stenson to the gland is certainly correct 
for many cases. In several cases I have observed parotitis in asso- 
ciation with ulcerative stomatitis, specially in the vicinity of the 
papilla of Stenson. Above all it should be kept in mind that the 
glands are more frequently directly involved in consequence of the 
action of the typhoid toxins than are other organs. Also the typhoid 
bacilli themselves may in some cases be the direct excitants of the 
inflammation. At least one case has been reported (Janawski) 
in which a pure culture of the typhoid bacilli was obtained from the 
suppurating gland. In a number of other cases the typhoid bacillus 
has been associated with pyogenic cocci (Anton and Futterer). 
In a number of instances I have been able to demonstrate the pres- 
ence of staphylococci exclusively in the pus obtained by puncture 
of the gland during life.” 

Unfortunately no culture was made from our cases that developed 
suppuration. 

The frequency of other complications are shown in Table V. 
(See complications 15 to 50.) In view of the rarity of bleb formation 
as a complication of typhoid fever, we deem it advisable to render a 
brief account of the cases noted. 

15. Bleb-formations. ‘These conditions were noted in 2 severe 
typhoid cases by the senior author in consultation with Prof. Luis 
Guerrero, Head of the Department of Tropical Medicine. 

The first case was observed in a twenty-year-old female patient, 
who had had intestinal hemorrhage several times. She was sick 
for two months, but recovered. ‘The blebs were localized on the 
anterior aspects of the lower third of the forearms, and on the dorsum 
of both feet, very near the ankles. They were of different sizes, 
ranging from 4 cm. to 2 cm. in diameter. ‘The culture taken from 
these blebs showed no organisms. The direct smears showed mostly 
coagulated serum and few leukocytes. 

The second case was observed in a fifteen-year-old male patient, 
also sick for two months, with a very severe cerebral form of typhoid, 
almost aphasic for three weeks and with marked tremors of 
the extremities. He recovered with difficulty. The blood culture 
was positive for bacillus typhosus. Multiple blebs were observed 
in the back, on the twelfth day of the illness, the size of the blebs 
ranging from 1.5 to 5 cm. in diameter. Unfortunately, no culture 
was made from them. 

The blebs were observed specially in the height of the disease, 
and most likely they are indicative of severe toxemia in typhoid 
infections. Cases that develop this manifestation should, there- 
fore, be considered serious. We observed this bleb formation in 
().06 per cent of the total number of our typhoid cases, 
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In Table V1, the frequency of the complications among our cases 
is compared with those observed by other authors. The percentage 
of intestinal hemorrhage in our cases is almost identical with that of 
Rolleston,’ but higher than that of Curschmann.2 Pulmonary 
complications are more frequent in ours than those of Rolleston. 
They (Curschmann and Rolleston) had more cases of intestinal 
perforations. In other cases, our observations were almost identical 
with theirs. It may be said, therefore, that except in a few instances 
noted above, our findings do not differ much from those of other 
authors working in other climates. 


TABLE VI.—FREQUENCY OF COMPLICATIONS IN TYPHOID FEVER 
OBSERVED BY DIFFERENT AUTHORS. 
Our cases Rolleston Curschmann. 

Complications. Per cent. Per cent Per cent. 
Intestinal hemorrhage 10.3 9.13 4 to 6 
Lobar pneumonia 4.45 2.52 No figure 
Bronchopneumonia 4.058 1.11 No figure 
Intestinal perforation 1.16 3.41 3 
Peripheral neuritis 0.49 0.30 No figure 
Parotitis . 0.46 0.65 0.30 to 0.50 
Pleurisy . 0.24 1.11 No figure 
Bed sores 0.15 No figure 1 to 1.90 
Periostitis Ge 0.03 1.6 No figure 


Fatality. Out of 3255 cases of typhoid fever admitted to the 
Philippine General Hospital from January, 1911, to October, 1927, 
inclusive, 629 died (19.2 per cent). 

With regard to typhoid fatality Widal, Lemierre and Abrami’ 
emphasize the variability of results obtained. 

“Griesinger placed the mortality rate at 20 per cent; Murchison, 
at 15.82 per cent and Jaccoud working on a total of over 64,600 
cases, gathered from various statistics, gave a mortality of 19.64 
per cent.” 

They found that hospital mortality is always higher on account 

ithe surrounding, because of late admissions and also because of 
epidemic complications which often supervene in hospital cases 
(diphtheria, etc.). 

“The English statistics studied by Murchison for a period of 
thirty-three years give the mortality rate of 15.8 per cent. The 
French statistics give very variable results, according to the season 
and place. Chomel in Paris gave 22 per cent; Glenard of Lyon, 9 
per cent. The statistics in Paris from 1866-1894 varied from 14 to 
24 per cent.” 

Our findings showed that deaths in typhoid fever were invariably 
due to complications. The principal complications that caused 
deaths may be classified in general as follows: (1) Intestinal, both 
hemorrhage and perforations; (2) cardiac; (3) pulmonary; (4) 
severe toxemia; (5) severe anemia not due to hemorrhage; (6) 
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asthenia; (7) parotitis; (8) nephritis, and a few others as shown in 


Table VIL. 


TABLE VII.—CASES OF TYPHOID FEVER WITH CERTAIN NOTED COM- 
PLICATIONS TERMINATING FATALLY. 
Fatality rate, 


Complications Cases Deaths per cent. 
Acute hepatitis 1 100.00 
Pulmonary gangrene l l 100.00 
Hemorrhage, lungs 1 1 100.00 
Pulmonary atelectasis 1 1 100.00 
Multiple liver abscess l 1 100.00 
Suppurative cholecystitis perforated 2 2 100.00 
Pulmonary abscess 3 ; 100.00 
Multiple abscesses kidney 6 6 100.00 
Intestinal perforation*® 37 97 .36 
Asthenia 43t 39 90.70 
Acute myocarditis 220 160 72.73 
Severe toxemia 322 191 59.32 
Bronchopneumonia 133 77 57.89 
Lobar pneumonia 145 sO 55.17 
Severe anemia not due to hemorrhage 15 S 53.33 
Intestinal hemorrhage ; 338 134 39.64 
Parotitis 15 5 33.33 
Acute nephritis 39 9g 23.08 


* Most of the cases verified by autopsy. 
t+ One case discharged unimproved against advice. 
t One case recovered, and 4 cases discharged unimproved. 


Table VII shows the very many complications that cause an 
unusually high fatality rate. Many deaths were to be expected due 
to the seriousness of the complications, namely, intestinal perfora- 
tions, perforating cholecystitis, pulmonary gangrene and abscess, 
asthenia, repeated and profuse intestinal hemorrhage, severe myo- 
carditis, severe toxemia, and so forth. Our fatality rate of 39.6 
per cent for intestinal hemorrhage is very high. Curschmann? 
gives only 20 to 30 per cent average fatality rate for this complica- 
tion and 40 per cent as the maximum limit. 

The fatality in our cases with pulmonary complications, particu- 
larly the pneumonias, is high. The principal factors responsible 
for this may be stated as follows: (1) Weakened conditions of the 
patients; (2) presence of myocarditis; (3) the fact that many cases 
of pneumonia would not undergo resolution, and such unresolved 
pneumonias were oftentimes noted in the autopsy where the typhoid 
ulcers were already healed and yet the lungs showed active morbid 
processes. 

It may be noted in Table VII that the deaths recorded exceed 
the total 626 cases that died. The reason for this is the fact that, 
in many instances, a single death had several anatomic diagnoses. 
It becomes, therefore, very difficult to state with certainty which 
particular kind of complication the patient died of. For instance, 
a case with severe toxemia died with anatomic diagnosis of myo- 
carditis, lobar pneumonia, and so forth. In this particular instance, 
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we believe that death would be due to the combined effects of the 
primary disease and the complications present. 

Of the cases of typhoid fever that terminated in death there were 
410 males and 216 females, constituting 20 per cent and 17.9 per 
cent sex fatality respectively. The great majority of deaths occurred 
in the age groups eleven to thirty years where 535 deaths occurred 
(85.4 per cent of the total 626 deaths). At Hamburg, Curschmann? 
stated that the fatality among men was 8.5 per cent, as against 3.5 
per cent among women in 1886. In 1887, the fatality was 8.8 per 
cent among men, and 9.4 per cent among women. Murchison* 
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Cuart II.—Age distribution of typhoid fever deaths in the Philippine General 
Hospital from January, 1911, to October, 1927, inclusive. 


between the years 1848 and 1857 found the fatality in 1820 cases 
of the disease treated in the London Fever Hospital to be as follows: 
17.7 per cent in males, and 18.9 per cent in females. 

Graph II shows the age distribution of deaths by five year age 
groups. After the age of fifty-five years, there was no mortality 
observed. 

We observe in our cases that the disease is more fatal in the second 
and third decades of life. After the third decade, the fatality rate 
decreases and the disease is apparently benign in the sixth and 
seventh decades of life among Filipinos. 

This observation seems to differ from that of McCrae® working 
in temperate climates. He says: 


2+0 

220 

| 


COMPLICATIONS AND FATALITY OF TYPHOID FEVER 45 


“Up to the age of two years the risk is great; from two to fifteen 
years is the most favorable period and the mortality is low. Asa 
rule from about fifteen up to twenty-five is a more favorable period 
than from twenty-five to forty years. After forty, the danger 
increases with every year and over the age of fifty the death rate is 
high.”’ 

Comparing our fatality rate with that of Curschmann? it will be 
noted that generally speaking the fatality among Filipinos from the 
first decade to the third is high, about twice as much as that observed 
by Curschmann in Europe. After the third decade, the fatality 
in our cases begins to decrease while that of Curschmann’s went up. 
Graph III is compared with Fiedler’s curve. This author studied 
the cases of the Dresden City Hospital during thirty-four years 
(1850-1883). 
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Note: Lantin’s = 3255 cases. Curschmann’s = 3669 cases. 
Lantin’s. Curschmann’s. —— Fiedler’s. 
Fiedler’s data: Result of thirty-four years’ experience. 


Cuart III.—Fatality rate of typhoid fever cases admitted to the Philippine 
General Hospital from January, 1911, to October, 1927, inclusive, by ages (our 
cases compared with those of Curschmann). 


We can say in general that the European statistics tend to show 
that the fatality rate increases as the age advances. This is in 
marked contrast to that observed among Filipinos where after the 
third decade, the fatality rate decreases gradually until the sixth 
decade, when the disease seems to appear benign, none of our cases 
which occurred above the age of fifty-five having died. 

Yearly Fatality. The yearly fatality rate of typhoid fever cases 
showed a wide variation. The range is from 7 to 28.1 per cent 
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while the percentage given by Murchison® is 12.82 to 28.42 per 
cent; by McCrae,‘ 7 to 20 per cent; and by Anders,' 8 to 10 per 
cent. 

The factors influencing the variation of fatality from year to 
vear are several, namely: (1) The virulence of the organisms; (2) 
the resistance of the individuals; (3) the presence and nature of the 
complications; and (4) the presence or absence of some other kinds 
of epidemic prevailing in the season; (5) the duration of illness 
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Cuart IV.—Case fatality rate of typhoid cases admitted to the Philippine General 
Hospital ‘rom January, 1911, to October, 1927, inclusive. 


before treatment was begun; and (6) the influence of typhoid vac- 
cine, employed as preventive measure. 

These factors are too well known to require much discussion. 
It is generally accepted that the greater the virulence of the organ- 
isms, the higher the fatality rate becomes, and this is true in typhoid 
infection. The higher the resistance of the patient the lower must 
the fatality rate be. It is very peculiar, indeed, to observe in typhoid 
infections that the strong, the robust and the young adults fre- 
quently succumb, while a significant proportion of those weaker in 
constitution survive. 
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The presence and nature of complications as well as the prevail- 
ing state of health in the community greatly affected the fatality 
rate. The presence of other epidemics like the pandemic of influenza 
in 1918 and 1919 really influenced a good deal the fatality rate of the 
disease during those periods due to frequent lung complications. 
In 1918, the fatality rate was 25.8 per cent and in 1919, 20 per 
cent. 

The duration of illness when the treatment begins will affect to 
a great extent the fatality rate. From our experience, we noted 
that the great majority of our typhoid cases were laborers who 
did not realize the advantage of early hospital treatment, and 
remained, as a rule, too long without medical attention in their 
homes, where the hygienic conditions were very poor. An even 
worse factor was that they used to go to bed only when they became 
too weak to work. As a rule, these cases are admitted to the Philip- 
pine General Hospital under these unfavorable conditions, already 
in the advanced stage of the disease, many of them with serious 
complications. 

The good results obtained by the widespread use of typhoid 
vaccine as a prophylactic measure are well known to all, as shown 
in the reduced typhoid fatality in the armies since the introduction 
of typhoid vaccination. 

Graph IV shows the yearly fatality rate of typhoid fever cases 
from January, 1911, to October, 1927, inclusive. The average 
fatality rate in our series of 3255 cases is 19.2 per cent which com- 
pares favorably with various statistics observed in the temperate 
climates. 

Conclusions. 1. The deaths in typhoid fever are due to grave 
complications. 

2. In the frequency of occurrence of complications in different 
organs of 3255 cases of typhoid fever from January, 1911, to October 
1927, inclusive, the pulmonary complications head the list, con- 
stituting 14 per cent; alimentary tract, 13 per cent; severe toxemia, 
10 per cent; cardiovascular, 7 per cent; kidney, 2 per cent; gall 
bladder, liver, 1 per cent; nervous system, 0.5 per cent; bone (osteo- 
periostitis 1, osteomyelitis 1) 0.06 per cent; genital (orchitis 1, 
vulvovaginitis 1) 0.06 per cent; and other complications, 3 per cent. 

3. In the occurrence of particular complications, the intestinal 
hemorrhage was the most frequent, constituting 10.3 per cent; 
severe toxemia, 9.9 per cent; acute myocarditis, 6.7 per cent; lobar 
pneumonia, 4.4 per cent; bronchopneumonia, 4.1 per cent; pul- 
monary congestion, 2.5 per cent; acute bronchitis, 2 per cent; 
asthenia, 1.3 per cent; acute nephritis, 1.2 per cent; intestinal per- 
foration, 1.2 per cent; acute cholecystitis, 1.0 per cent. All other 
complications were less than 1 per cent apiece. 

4. Our fatality rate from the first decade to the third, is generally 
high, about twice as much as the figures obtained by Curschmann. 
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After this decade (third), it decreases until the sixth. The statistics 
in the temperate climates clearly show that the fatality rate increases 
as the age advances, in marked contrast with our observations among 
Filipinos that after the third decade the fatality rate decreases until 
the age of fifty-five years when the disease showed no mortality. 

5. Out of 3255 cases, 2547 (78.25 per cent) occurred between the 
ages eleven to thirty years. 

6. The great majority of deaths occurred in the age groups from 
eleven to thirty years, (535 cases representing 85.4 per cent of the 
total 626 that died). 

7. The average fatality rate in our series, covering a period of 
sixteen years and ten months, is 19.2 per cent. ‘This compares 
favorably with various statistics observed in the temperate climates. 

8. There is considerable yearly variation in the fatality rate of 
this disease (7 to 28.1 per cent). 

9. From our experience we noted that more frequently the robust, 
the strong and the young adults succumb to typhoid infections, in 
contrast with the more frequent survival of those that are less strong 
in constitution. 

Nore.—The authors are grateful to Prof. José Albert, Chief of the Department of 
Pediatrics for permitting us to include the cases in pediatrics in our study; to Profes- 
sors Ariston Bautista, Luis Guerrero, Hilario Lara, Walfrido de Leon and Juan C. 
Nafiagas for valuable suggestions; and to our associates, Doctors A. Pedroche, J. 
Linan, J. Hizon, and A. Gutierrez, for their codperation. 

REFERENCES. 
1. Anders, James, M.: Practice of Medicine, 14th ed,, W. B. Saunders Company, 


1921, p. 45. 

2. Curschmann, H.: Nothnagel’s Encyclopedia of Practical Medicine, American 
Edition, W. B. Saunders Company, 1908, pp. 130, 202, 220, 224, 230, 385, 386. 

3. Fiedler; cited by Curschmann, H.: See No. 2. 

4. McCrae, Thomas: Osler’s Principles and Practice of Medicine, 10th ed., 
D. Appleton & Co., 1925, p. 34. 

5. McCrae, Thomas: Osler’s Modern Medicine, Lea and Febiger, Philadelphia, 
vol. 1, 1925, p. 155. 

6. Rolleston, J. D.: Acute Infectious Diseases, London, William Heinemann 
Medical Books, Ltd., 1925, p. 125. 

7. Widal, F., Lemierre, A., and Abrami, P.: Maladies Infectieuses, Nouveau 
Traité de Médecine, vol. 3; Masson et Cie, Editeurs, Libraires de |’ Academie de 
Médecine, 1921, p. 159. 


THE EFFECT OF GASTROINTESTINAL OPERATIONS ON THE 
EMPTYING OF THE GALL BLADDER.* 


By CHARLES E. Poprr, M.D., 


FELLOW IN SURGERY, THE MAYO FOUNDATION, ROCHESTER, MINN. 


AFTER an abdominal operation has been completed in an attempt 
to reéstablish normal physiologic relations, one may be left with the 
disquieting thought that organs adjacent to, or affected by those 
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incised may no longer function normally; nor is it reasonable to 
suppose that an integral part of a mechanism should be unaffected 
by the manipulation of another part. One might be justified in 
believing that some change from normal might result. It is known 
that certain changes occur in the stomach from disturbances of 
physiologic relations, alterations in acidity, motility, and size often 
making this only too apparent. One might believe, therefore, that 
these changes affect the normal function of the gall bladder because 
of its proximity, and also because it is definitely known that biliary 
flow is affected by changes in the activity of the gastrointestinal 
tract. Thus, for example, excision of the gall bladder causes 
extrahepatic biliary dilatation,' 2° 23 and destruction of the 
ampulla of Vater produces changes in biliary flow." 

It has been shown that the normal gall bladder empties its contents 
intermittently. Its several functions, of which I shall speak later, 
are evidently related to the ingestion and metabolism of foodstuffs, 
especially fats.‘ 5 7 1° 11 19 22 24 2 2627 "There is a great deal more to be 
learned about the gall bladder and in the future it will probably 
seem far more important to know the exact mechanism of correla- 
tion with the adjacent organs than present knowledge implies. It 
is, however, important for the surgeon to know just how the normal 
mechanism is affected by the operation, even though his knowledge 
of the important functions of the organ is still incomplete. 

It was my purpose in this research to determine the effect of 
various types of gastrointestinal operation on the normal emptying 
of the gall bladder. ‘The study is based primarily on the work of 
Boyden,’ 4 ® Higgins and Mann,'® Hamrick and Whitaker’? * 27 
who have shown both independently and in collaboration® that the 
gall bladder in man and in animals empties its contents following a 
meal of egg yolk and cream. Whereas protein causes some degree 
of emptying and fats a considerable degree, the maximal degree of 
emptying is caused by a meal of egg yolk andcream. Consequently, 
we have an excellent index of the normal activity of the gall bladder 
in the effect of such a specific activator, and if alterations in the gall 
bladder were caused by some change in the adjacent gastrointestinal 
tract they should be reflected in this process of emptying. 

Sosman™ has shown that the gall bladder of a patient on whom 
pylorectomy and gastrojejunostomy had been performed emptied 
normally. Whitaker® performed the same operations on three dogs 
with no effect on the gall bladder. 

Just how this emptying process proceeds, whether it is active or 
passive, what excites it and through what mechanism or system the 
stimulation comes, are subjects of many interesting observations. 

A review of the theory and experimental work on factors believed 
to influence or cause emptying of the gall bladder shows that they 
comprise four important groups: (1) extrinsic; (2) intrinsic; (3) reflex, 
and (4) hormonal. Extrinsic factors are such possible aids to the 
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emptying as respiration, changes in intraiibdominal pressure, and 
duodenal peristalsis. Intrinsic factors are contractility or elasticity of 
the gall bladder, causing emptying. This brings up the question of 
whether or not the gall bladder empties because of its intrinsic 
mechanism. Opinion now favors this belief. Reflex factors include 
the direct nervous reflexes by the splanchnics and the vagi, and also 
the indirect nervous reflexes through indefinite paths by means of 
reciprocal innervation between the gall bladder and the sphincter 
of Oddi. Hormonal factors include acid chyme, hydrogen-ion 
concentration, secretin, and food products such as peptone or oils 
that by their presence exert a humoral specific influence on the 
emptying or some similar mechanism and especially the new 
hormone discovered by Ivy and Oldberg. 

The significance of the gall bladder as an organ is better under- 
stood if not only its relation to disease is considered, but also the 
functions ascribed to it. Besides its proved function of emptying its 
content of bile, it has been definitely shown to concentrate the bile 
entering it from seven to ten times.2!. The gall bladder is considered 
to act as a regulator" '’ of bile flow and pressure. It stimulates the 
liver to increased activity at the time when the gastrointestinal 
tract is most active.'®> The suggestion has been made that the gall 
bladder by some influence, perhaps by means of a hormone, regu- 
lates gastrointestinal motility?; therefore, the determination of the 
ways in which gastrointestinal operations may affect the normal 
emptying of the gall bladder assume greater importance. 

Method. Dogs were used in these experiments and a general plan 
of procedure was adhered to, in order to establish a certain group of 
standards. To produce a uniform condition the animal was fasted 
for twenty-four hours. Four hours before exploratory operation 
under general anesthesia, the animal was fed from 350 to 450 ce. 
of a mixture of egg yolk and cream, the amount depending on the size 
and the appetite of the animal. Exploration was performed at 
the end of the four hours. The gall bladder was carefully exposed 
and examined and the degree of emptiness determined. At the same 
time, the lacteals were inspected to determine the extent of ingestion 
and absorption of the meal of egg yolk and cream. After recovery, 
various types of gastrointestinal operations were performed on the 
animals. Following varying intervals (from three weeks to more 
than a month) the animals were again fed the fat meal, the abdomen 
was opened under general anesthesia and the degree of emptiness of 
the gall bladder noted. This observation was repeated in many 
cases. 

A year or more after operation, a group of animals was given the 
fat meal and exploration performed. In all 38 animals were used 
in these experiments. It was thought that by using a series of this 
size and by checking the results after such a length of time the per- 
centage of error would be minimized. 
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Results. ‘The results are expressed in terms of the degree of gall 
bladder contraction, which may be said to be marked, moderate, 
slight, or absent. These terms are only relatively exact, but never- 
theless are as exact as is necessary to express the ability of the organ 
to empty. Inasmuch as even in a series of normal animals, used 
as controls, variation in the degree of contraction of the gall bladder 
was noted, the difficulty of determining the exact relative degree of 
emptiness of the organ is obvious. If the gall bladder was finally 
found markedly contracted, or more contracted than at a previous 
observation, it was thought justifiable that the more positive result 
should replace the former less positive result, and the final result was 
tabulated. 

Three series of experiments have been grouped. In the first 
group, S animals were used as controls. In the second series, 
various types of gastrointestinal operations have been performed to 
determine the effect on the emptying of the gall bladder. There 
were 34 animals in this group and many different types of operations 
were performed. In the last group, reéxploration was performed in 
10 cases after a year had elapsed. 

A survey of Tables I, I], 11] and IV shows rather conclusively that 
the emptying of the gall bladder is not influenced by various types of 
gastrointestinal operations. If in Table III the percentages of 
marked and moderate contraction are added, it is seen that in the 
control group there is a total of 87 per cent, while in the experi- 
mental group (Table I1) there is a total of SS per cent. Within 
certain unavoidable limits of error, marked or moderate contraction 
must be considered normal in gall bladders of this series four hours 
after the feeding of egg yolk and cream. This conclusion is obvious 
in a comparison of the results in the control and in the experimental 
groups (‘Table III). 


TABLE I.— EFFECT OF FAT MEAL ON GALL BLADDERS OF NORMAL 
ANIMALS. 


Cases Per cent 

Marked contraction 4 50.0 
Moderate contraction 3 37.5 
Slight contraction l 12.5 


Discussion. It may be stated definitely that there is no change in 
the normal function of emptying even after as long as a year. If 
any conclusions regarding the change in the process of emptying are 
to be drawn from the observations in 10 cases a year after operation 
(Table IV), they might indicate improvement in the process rather 
than the reverse. However, the only allowable conclusion is that 
there is no change from normal even after a year. It should be 
stated that in this series there were 4 cases in which the initial 
observation was made before gastrointestinal operation was per- 
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formed, and postoperative observations were not made until a year 
later. ‘The other 6 cases were observed after operation on two 
occasions a year apart. 


TABLE II. REACTION OF GALL BLADDER IN CASES IN WHICH VARIOUS 
TYPES OF GASTROINTESTINAL OPERATION HAD BEEN PERFORMED. 


Marked Moderate Slight No 
Types of operation. Cases. contraction. contraction. contraction. contraction 
Polya resection 12 7 1 l 
Devine operation l l 
Anterior gastroenterostomy 6 5 l 


Anterior gastroenterostomy 
with pyloric closure 2 

Rous gastroenterostomy 1 l 

Finney pyloroplasty 7 


Judd pyloroplasty l 
Horsley pyloroplasty 2 l 1 
Jejunal pyloric anastomosis l l 
Jejuno-ileoduodenal anasto- 
mosis l l 
Total 34 21 9 3 ] 


TABLE III.~-COMPARISON OF REACTION OF GALL BLADDERS IN NORMAL 
ANIMALS AND IN THOSE ON WHICH THERE WAS GASTRO- 
INTESTINAL OPERATION. 


Control group. Experimental group 

Cases. Per cent Cases Per cent. 

Marked contraction 4 50.0 21 61.8 
Moderate contraction 3 37.5 9 26.5 
Slight contraction . 1 12.5 3 8.8 
No contraction . l 2.9 
Total sS 100.0 34 100.0 


TABLE IV.--DEGREE OF CONTRACTION A YEAR AFTER OPERATION. 


Degree of contraction. 


Soon after One year 


Type of operation. operation. later. 
Anterior gastroenterostomy Marked Marked 
Anterior gastroenterostomy Marked* Moderate 
Rous gastroenterostomy Moderate Marked 
Finney pyloroplasty Marked Marked 
Finney pyloroplasty Moderate Moderate 
Finney pyloroplasty Slight* Marked 
Finney pyloroplasty Marked* Marked 
Finney pyloroplasty . Marked* Marked 
Judd pyloroplasty Marked Marked 
Horsley pyloroplasty Marked Slight 


* Before operation. 


In almost all the cases observed the lacteals were found to be 
rather markedly injected. The injection was variable in extent, 
and in certain cases in which contraction was not marked, the lac- 
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teals were poorly injected and, as expected, showed but little absorp- 
tion of the meal. However, definite conclusions cannot be drawn 
from this observation as the results are too unsettled. If the degree 
of absorption in the lymphatics and the blood stream could be 
definitely measured a correct solution for the variation in the degree 
of contraction might be found. It is merely proposed that the 
degree of emptying of the gall bladder is influenced by the amount of 
absorption of the meal of egg yolk and cream, inasmuch as it is cer- 
tain that this foodstuff contains something which specifically 
influences the contraction of the gall bladder. 

Two animals in this series were being used also in experiments on 
ulcer and operations of such a nature had been performed that the 
gastric contents had no way of coming in contact with the ampulla 
of Vater. In one operation the duodenum was isolated and the 
jejunum joined end-to-end with the pylorus. In the other, an end 
of the divided jejunum was joined to the ileum and the distal end 
of the severed jejunum anastomosed to the proximal end of the 
duodenum. In both these cases the gall bladder was markedly 
contracted. This would apparently indicate that the gall bladder 
emptied by other means than by acid-chyme stimulation to the 
duodenal mucosa or by acid-chyme stimulation to the sphincter of 
Oddi. Since there must have been changes in the acid and alkaline 
balance in the majority of cases after operation on the gastrointestinal 
tract it would appear that these factors and the hydrogen-ion factor 
are not necessary for the emptying of the gall bladder. 

Summary. A series of experiments was carried out on dogs to 
determine if the standard clinical types of operations carried out on 
the stomach would affect the emptying of the gall bladder which 
follows the ingestion of a fat meal. It was found that the gall 
bladder gave the normal response to the ingestion of a fat meal 
following various standard gastric operations. 
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A COMPARISON OF ARSPHENAMIN AND CATARRHAL JAUN- 
DICE, WITH SPECIAL REFERENCE TO THE BLOOD PICTURE. 


By J. Lerman, A.B., M.D., 


INTERN FOURTH MEDICAL SERVICE, BOSTON CITY HOSPITAL, 
BOSTON, MASS. 


(From the Medical Services of the Massachusetts General Hospital and the Fourth 
Medical Service of the Boston City Hospital.) 


Introduction. Most investigators have conceded that a distine- 
tion between arsphenamin jaundice and catarrhal (infectious) 
jaundice, based on the clinical picture, is difficult. 'Todd' compared 
24 cases of arsphenamin jaundice with 15 cases of catarrhal jaundice 
without demonstrating any marked differences, except for the more 
frequent occurrence of gastrointestinal symptoms in the latter and of 
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abdominal and liver tenderness in the former. Michie,? in a study 
of 100 patients with jaundice among American troops in Germany, 
35 of whom had been treated with arsphenamin, found similar 
differences. Likewise, Golay,* admitting the similarity of these two 
conditions, offers the following observations concerning arsphenamin 
jaundice as aids in their differentiation: (1) a history of previous 
arsenical treatment; (2) the infrequency of temperature reaction; 
(3) the rarity of complete discoloration of the stools; (4) a firm 
liver; (5) almost constant urobilinuria; (6) the absence, in most cases, 
of bradycardia and itching. On the other hand, Ruge* reviewing 
SOO cases of catarrhal jaundice and 333 cases of arsphenamin jaun- 
dice, failed to find any important differences between the two condi- 
tions. Because of this similarity and certain epidemiologic con- 
siderations, he regards arsphenamin jaundice as identical with 
catarrhal jaundice, modified only by the presence of arsphenamin 
and syphilis. This view is held by several other authors. 

Very little effort, however, has been made to distinguish the two 
conditions on the basis of their blood pictures. In the case of 
catarrhal jaundice, this phase has been studied by Jones and 
Minot’ and Thewlis and Middleton,® who showed that at the 
height of the jaundice there exists a leukopenia with a relative 
lymphocytosis. This suggested that observations of the white 
blood-cell picture of patients with arsphenamin jaundice might aid 
to determine whether or not it would be of value in diagnosis. This 
has been done by a study of the records of cases of arsphenamin 
jaundice. 

Methods and Material. An analysis has been made of the clinical 
and laboratory records of 61 cases* of jaundice; 60 occurring after 
arsphenamin therapy and one after injections of sodium cacodylate. 
The patients, representing cases of al! stages of syphilis, had re- 
ceived varying quantities of arsphenamin or allied arsenical prepara- 
tions. Forty of the patients were males and 21, females, varying 
in age from eighteen to sixty-six years. The cases represent a con- 
secutive series taken from the records of the Massachusetts General 
Hospital for the vears 1914 to 1927 inclusive, with four exceptions. 
The four cases were excluded for the following reasons: one was 
complicated by acute nephritis, one could not be differentiated from 
cholecystitis with cholelithiasis and the other two, both fatal, 
were probably cases of acute yellow atrophy, possibly due to the 
arsphenamin. 

Records of the white blood-cell counts were available in only 50 
of the 61 cases studied and the differential counts in 46 cases. The 
blood counts utilized in this study were made by many different 
house physicians. The differential white blood-cell counts were 
made usually from only 100 cells, which of course leads to noticeable 


* None of the cases could be classified under an Herxheimer reaction. 
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error, but not to sufficient error to detract from the conclusions 
based on these counts. 

Symptoms. In the patients, jaundice appeared at variable periods 
of time after the last arsphenamin injection, as is shown in Table I. 
The cases were classified as “early” and “late,” the former including 
those cases in which jaundice occurred in less than two weeks, and 
the latter, cases in which jaundice developed in two weeks or more 
after the last dose of arsphenamin. Jaundice appeared on the 
average eight days after the onset of symptoms, but in the “early”’ 
cases it developed in about six and a half days and in the “‘late’’ 
cases in about tenand a half days aftersymptoms were first apparent. 

The literature offers conflicting descriptions of the clinical picture 
of arsphenamin jaundice. The present series of cases emphasizes 
the mildness of the disease. Prodromal symptoms were absent in 
about one-fourth of the cases. When prodromal symptoms were 
present, they usually consisted of slight malaise, anorexia and 
nausea, occasional vomiting, mild abdominal distress and transitory 
muscle and joint pains. Belching and constipation were less 
common; diarrhea was rare. Only 5 cases showed severe prodromal 
symptoms which consisted mainly of chills, fever and general 
weakness. 

The symptomatology after the onset of jaundice remained 
essentially the same as during the prodromal stage. In some in- 
stances, however, the appearance of jaundice was attended either 
by the subsidence of the prodromal symptoms or the beginning of 
symptoms. In addition to the gastrointestinal disturbances, slight 
q transitory fever and malaise were not uncommon after jaundice 
appeared. In only two cases did the temperature reach between 
102° and 103° F. for a few days. ‘This fact agrees with the observa- 
4 tions of Stokes, Ruedemann and Lemon,’ Scott and Pearson,‘ 

and Rehder and Beckmann.’ Itching, headache and generalized 
weakness occurred sporadically. About half of the patients 
noticed the urine became dark, some, even before the onset of 
jaundice. Less than a third noticed light or clay-colored stools. 


TABLE I. TIME OF ONSET OF JAUNDICE AFTER LAST ARSPHENAMIN 
INJECTION. 


Early cases (26) Late cases (35). 


Otol 2to4 5to7 Sitol2 2to3 9tol2 ls 10 


day. days days. days wks wks wks wks wks. 

No. of cases } 5 s 9 7 7 13 6 2 
ie In general, the symptoms were mild, and a given patient pre- 
i sented few complaints. As recorded in Table II, about 45 per 
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cent of the patients had either no symptoms or only mild ones. This 
is in accord with similar statistics given by Zimmern.’® On the 
other hand, only 7 cases could be classed as severe, although none of 
these patients were seriously ill. 


TABLE II.--THE SEVERITY OF SYMPTOMS IN ARSPHENAMIN JAUNDICE., 


Early cases Late cases Total 
Per Per Per 
No cent No cent No cent 
No prodromal symptoms 6 23.1 s 22.8 14 23.0 
No symptoms throughout course 2 77 3 S 6 5 8.2 
Mild cases* s 3008 19 54.3 27 14.2 
Moderately severe cases 14 53.8 13 371 27 44.2 
Severe cases 15 4 6 7 11.5 
Totals 26 100.0 35 100 0 61 99.9 


* Includes cases without symptoms 


Findings on Physical Examination. ‘The most constant finding on 
physical examination was a palpable liver occurring in about two- 
thirds of the cases; a tender liver was found in a very few. The 
spleen was felt in only 4 cases. Bradycardia was uncommon. 
The records show that the urine contained bile in all but a few of the 
cases and albumin in about half. The urinary sediment, usually 
slight, showed cells and hyaline and granular casts in about 60 per 
cent of the cases. In 57 per cent of the cases the stools were clay- 
colored as noted on examination or as reported by the patient. 
These physical and laboratory findings agree with the results 
recorded by some but not all investigators. 

It is to be noted that the “early”’ cases differed somewhat from the 
“late” cases in their clinical pictures. Gastrointestinal disturbances 
and fever were more common in the “early” cases, while abdominal 
tenderness, an enlarged tender liver and an enlarged spleen were 
more common in the “late’’ cases. In general, the “late’’ cases 
tended to be milder than the “early.”’ 

The usual clinical picture of catarrhal jaundice as described by 
Jones and Minot,® Willcox," Troisier,” Williams" and others appears 
to be in definite contrast to the usual clinical picture of arsphen- 
amin jaundice, in spite of the fact that some authorities do not con- 
sider that differences exist. The feature of these two conditions 
are contrasted in Table III. In general, the severity as well as the 
number of symptoms presented by the average case is much greater 
in catarrhal than in arsphenamin jaundice. The physical findings 
also are somewhat different in the two conditions. Most authori- 
ties, for example Rolleston"* and Blumer," agree that a large and 
tender liver is common in catarrhal jaundice and a palpable spleen 
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is not uncommon. This is in contrast to the infrequency of a 
tender liver and a palpable spleen in arsphenamin jaundice. On the 
other hand, Ruge*t does not agree that there are any significant 
differences in the physical findings of the two conditions. 


TABLE III. — FREQUENCY OF IMPORTANT FINDINGS IN CATARRHAL AND 
ARSPHENAMIN JAUNDICE. 


Catarrhal Arsphenamin 

jaundice,* jaundice 

per cent. per cent 
Jaundice (clinical) . 92 100 
Bile-stained urine SS 87 
Anorexia §2 16 
Clay-colored stools 80 57 
Fever 75 36 
Vomiting 72 19 
Headache... 70 15 
Constipation va" 66 1S 
Abdominal pain 60 31 
Chills 48 12 
Pains in extremities 34 1s 
Prostration 30 16 
Diarrhea 15 5 

PuysicaL FINnpinas. 

Enlarged liver No comparative 66 
Tender liver data 13 
Abdominal tendernegs . 8 
Palpable spleen 7 


* Recalculated from a table given by Williams (") based on the 700 cases studied 
by him. 


The Blood. Some authorities in the past, such as Scott and 
Pearson,® have dismissed the blood picture in arsphenamin jaundice 
with the mere mention that the white blood-cell count is normal; 
others, as Lynch and Hoge,"® Longcope"” and Silbergleit and Fock- 
ler,' have cited white blood-cell counts incidentally in isolated case 
reports. The present study gives more detailed information of the 
blood in this condition. 

Before proceeding, however, to a discussion of the blood picture in 
arsphenamin jaundice and contrasting it with that of catarrhal 
jaundice, it is deemed advisable to consider first the normal white 
blood-cell picture. Miller'® made an excellent study of the white 
blood cells of 280 students at Johns Hopkins University; but his 
results must be partially discarded for the purposes of contrasting 
with abnormal conditions because of the failure to include a 
frequency table of the total leukocyte count. Ehrlich’s stain was 
employed to study the blood of some of these students. This must 
also be reckoned with, because, as he himself showed, the use of this 
stain tends to lead to a higher count of polymorphonuclears than 
when one of the modifications of the Romanowsky stain are used, 
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as was done for the cases of catarrhal and arsphenamin jaundice 
referred to further on. The normal leukocyte counts used in the 
comparisons given below are based on data for 310 individuals, 
| 
| 
CATARRHAL JAUNDICE 
| / \ NORMALS 
/ } 
| | 
| | 
40-49 350-59 60-69 70-79 80-69 50-39 100-109 110-119 12.04 / 
WHITE BLOOD CELLS (IN THOUSANDS 
Fig. 1.—Comparison of average leukocyte counts in 50 cases of arsphenamin jaun- 
dice, 54 cases of catarrhal jaundice and 310 normals. 
ARSPHENAMIN. 
A  JAUNDICE 
—— CATARRHAL JAUNDICE! 
40 \ NORMALS 
/ 
/ 
30 \f + — —--— 
/ \ 
\ 
“20 vi | 
/ 
| 
/ 
10 7 
/ | 
| 
40-49 50-59 60-69 70-79 60-89 
PMN PERCENTAGES 
Fic. 2.—Comparison of average polymorphonuclear neutrophil percentages in 
46 cases of arsphenamin jaundice, 42 cases of catarrhal jaundice and 287 normals. 
selected from the studies of Bunting,?° Galambos,” von Torday” 
. and Zappa; the polymorphonuclear counts are based on data for 
287 individuals, selected from the studies of Bunting,?° Miller,!** 
All the differ- 


* Data on only 50 students selected, whose bloods were studied by a modification 


of the Romanowsky stain. 
+ Data on 50 British students. 


Mehrtens,™ Emerys-Roberts™t and von Torday.” 
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ential counts for which data are utilized were made on blood stained 
by a modification of the Romanovsky method. 

The distributions of the average leukocyte counts and _poly- 
morphonuclear neutrophil percentages in health and in arsphen- 
amin and in catarrhal jaundice are compared in Figs. 1 and 2. It is 
obvious from the data recorded in the graphs that the white blood- 
cell pictures show appreciable differences. Fig. 1 indicates that 
only 20 per cent of the patients with arsphenamin jaundice have 
average leukocyte counts below 7000 per c.mm., while 36 per cent 
of normal persons and 65 per cent of catarrhal jaundice patients 
have white blood-cell counts below this number. Similarly, Fig. 2 
shows that in arsphenamin jaundice 34 per cent of the patients have 
polymorphonuclear neutrophil percentages below 60, while the 
corresponding values for normal persons and catarrhal jaundice 
patients are 45 and 79 per cent respectively. 

Furthermore, the data collected for this study are based on a 
sufficient number of cases to permit of the evaluation of these 
differences on a statistical basis. 


TABLE IV.— COMPARISON OF THE MEAN VALUES OF TOTAL LEUKOCYTES 
AND POLYMORPHONUCLEAR NEUTROPHIL PERCENTAGES. 


No, of Mean leukocyte No. of Mean neutrophil 

cases, count, Cases, percentage.* 
Normal 7850 182 287 59.6 0.55 
Arsphenamin jaundice 50 8690 += 301 it 62.8 + 1.70 
Catarrhal jaundicet . 54 6450 = 262 42 53.5 # 1.29 


* The individual groups of mononuclear cells are not considered here because of 
the large error that is certain to be present when different individuals classify such 
cells. Taken as a single group the mononuclear cells in arsphenamin jaundice have 
a distribution just the reverse of the polymorphonuclear neutrophils, since the poly- 
morphonuclear eosinophils and basophils and other cells form only a very small 
portion of the total leukocyte count. 

*For catarrhal jaundice the dataof Jones and Minot® and Thewlis and Middleton® 
are combined, excluding the latter's figures for the period before the onset of jaundice. 


Table IV shows that the mean leukocyte count in arsphenamin 
jaundice is 8690 per c.mm. and the standard deviation of this mean, 
expressed as a plus and minus quantity is 301. The normal mean 
leukocyte count and its standard deviation is 7850 + 132 per c.mm. 
The difference between these two means is 840 + 329 cells per 
c.mm., and is 2.6 times its standard deviation. Since any differ- 
ence in the means of two series is to be considered significant if it is 
as great or greater than twice its standard deviation, then the 
above difference certainly has statistical significance. Similarly, the 
difference between the mean white blood-cell counts in catarrhal 
jaundice and in normal persons is 1370 + 293 cells per c.mm. 
which is 4.7 times its standard deviation. In the case of the two 
pathologic conditions, this difference is 2210 + 400 or 5.5 times its 
standard deviation, and consequently is more significant than the 
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variation of the mean white blood-cell count of either condition from 
the normal mean. Similar evaluations of the differences in the 
mean neutrophil percentages are obtainable from Table IV. They 
are as significant statistically as those of the corresponding mean 
leukocyte counts, except that the average neutrophil percentage in 
arsphenamin jaundice is not sufficiently greater than the normal to 
be looked upon as definitely abnormal. 

An attempt has been made to correlate the level of the leukocyte 
count with the duration of jaundice. The sparseness of data does 
not permit of final opinions. The most that can be said is that there 
is a tendency for higher counts to occur during the first week of 
arsphenamin jaundice than during the remainder of the course of the 
diseased state. 

The average leukocyte count for the first week is 11,300 + 943 
cells per c.mm., while the average for the remainder of the course 
is 9060 + 339. The difference between these two averages is 
2240 + 1002 cells per c.mm. which also has statistical significance. 

From the foregoing discussion, it is evident that in arsphenamin 
jaundice there is a tendency toward a slight leukocytosis and 
seldom does there occur a leukopenia with relative lymphocytosis so 
characteristic of catarrhal jaundice. Only two of the cases of 
arsphenamin jaundice had both a leukocyte count of less than 7000 
per c.mm. with the lymphocytes forming more than 30 per cent 
of the white blood cells. These observations are supported by the 
experimental work of Herzog and Roscher,* who showed that in 
chronic arsphenamin poisoning in dogs there is very little alteration 
in the white blood-cell picture. On the other hand, it is in direct 
conflict with the statement of Ruge?’ that leukopenia and relative 
lymphocytosis are found after the first week of arsphenamin jaundice. 
In spite of his disagreement with the above findings, it is believed 
that a careful study of the white blood-cell picture will be of distinct 
value in differentiating between cases of arsphenamin and catarrhal 
jaundice. 

Conclusions. 1. The clinical picture of arsphenamin jaundice 
simulates in many ways that of catarrhal (infectious) jaundice but 
does differ in some respects. ‘The symptoms in the former are mild 
and few in number; pyrexia and prostration are rare. Frequently 
an enlarged and tender liver and less frequently a palpable spleen 
occur in catarrhal jaundice, while a tender liver and palpable spleen 
are rare in arsphenamin jaundice. 

2. The white blood-cell picture in arsphenamin jaundice is 
characterized by a slight leukocytosis and a normal differential 
count, in contradistinction to the characteristic leukopenia with 
relative lymphocytosis that develops in catarrhal jaundice. 

3. The total leukocyte count in arsphenamin jaundice tends to be 
higher during the first week of jaundice than thereafter. 
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SEROLOGIC STUDIES OF PROTEINURIAS. 


Ill. THe Precierrin Test As AN ADJUNCT IN THE DIAGNOSIS AND 
PROGNOSIS OF NEPHRITIS. 


By M. Tanpowsky, M.D., 


LECTURER IN PHYSIOLOGY, MEDICAL SCHOOL, UNIVERSITY OF UTAH; STAFF MEMBER, 
HOLY CROSS HOSPITAL, SALT LAKE CITY, UTAH 


(From the Department of Physiology, University of Utah and the Clinical Service 
of the Holy Cross Hospital Salt Lake City 


From preliminary observations of the precipitin reaction, the 
writer! feels that this type of serologic reaction may be of value in the 
diagnosis of the nephritides. It is interesting to note that nephritis 
may or may not be associated with definite urinary findings, vet it 
seems plausible that the urine in a number of cases may present 
serologic properties that may be impossible to detect by ordinary 
chemical or microscopic study. Inasmuch as certain extraneous 
proteins are commonly detected in the urine by the precipitin test, 
study of urinary proteins by this means seems logical. Uhlenhuth? 
has shown that the precipitin test may be utilized in the identifica- 
tion of different meats. Von Regler,? Schmidt,‘ and numerous 
others have confirmed these results. Gay® was able to identify the 
heart of a deer by this method in a legal case for infringement of its 
game laws, thereby assisting the State of Massachusetts. 

Hektoen and Welker,® in their summary, state that euglobulin, 
pseudoglobulin and albumin of beef, dog, horse and human serums 
are of one distinct species-specific precipitinogens. They also 
conclude that precipitin serums produced by injecting serum, blood 
or albumins may contain specific precipitins for the corresponding 
serum proteins, and that the antigenic individuality is not the 
artificial product of the process of separation. Considerable work 
has been done on the identification of the various proteins in the 
urine. In scanning the literature, I find that very little work has 
been done on the identification of nephritic antigens in the urine. 

My observations in this series of cases do not agree with the work 
of Wells.?’ The antigen used, however, was prepared from inflamed 
human kidney substance. The use of inflamed kidney substance 
may in some way assist in the formation of antigen that ordinarily 
would be missing if normal kidney substance had been used. Before 
preparing the antigen used in this study, the writer prepared one 
from normal kidney substance and was unable to detect a single 
positive reaction. 

If a patient is suffering with a severe renal damage, the urine 
usually contains the evidence of this destructive process (for ex- 
ample, renal casts, blood, albumins). Clinical observation has 
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shown, however, that the amount of this urinary evidence does not 
run hand in hand with the amount of renal damage. It is well 
known that large amounts of albumin may be found in the urine 
where the kidneys are in a relatively normal state. Likewise albu- 
min may be found in the urine in such functional states as alimentary 
and orthostatic albuminuria. In a given case of nephritis, we may 
know that the kidneys are undergoing a vast amount of degenera- 
tion which is apparently out of proportion to similar damage occur- 
ring in other organs. Furthermore, if the kidneys are undergoing 
destructive change, the by-products are removed mainly by way of 
the urine. It, therefore, appears reasonable that these broken-down 
renal proteins may be detected by the precipitin reaction, thereby 
giving us an index as to the quantitative and qualitative extent of 
renal destruction. On this working basis, the writer has carried 
out this test, on the urines of patients that presented a positive 
albumin test by the acetic acid method. Clinical findings of each 
patient studied, and allied diagnostic tests were not taken into 
consideration until the precipitin test was performed. Although 
the tests performed are few in number, they may give us an insight 
into the possibilities of the precipitin test as an adjunct in the 
diagnosis and prognosis of nephritis. 

Preparation of Antinephritic Rabbit Serum Used in the Precipitin 
Test. During an autopsy performed by the writer at the Salt Lake 
County General Hospital, the kidneys were removed from a girl, 
aged sixteen years, who died of a subacute diffuse nephritis. The 
autopsy was performed within fifteen minutes a‘ter the death of the 
patient which occurred at 10 p.m., October 24, 1926. The writer 
treated the patient clinically, and she had all the characteristic 
symptomatology of the disease. The kidney substance, the weight 
of which was 385 gm., was immediately iced and ground with 
150 gm. of glycerin. Glycerin was used as a preservative, and as 
a vehicle for emulsification. 

To 450 gm. of glycerinated ground kidney substance, 350 cc. of 
sterile distilled water was added. This mixture was placed in a 
sterile mortar and ground for a period of thirty-five minutes, then 
filtered through cotton into a container. After the filtrate had been 
collected the unfiltered residuum was placed in the sterile mortar 
and again ground for thirty-five minutes with 100 cc. of 95 per cent 
grain alcohol. This mixture was again filtered through sterile cotton 
and the filtrate placed in an evaporating flask. The alcohol was 
evaporated from the mixture by allowing filtered air to pass into the 
flask which was kept warm by a water bath. After the alcohol had 
evaporated, the residuum was added to the aqueous extract and the 
entire mixture was phenolized to the extent of 0.5 per cent. The 
filtered emulsion was then ready for administration to the rabbits. 

Albino male rabbits were used as recipients for the kidney extract. 
The extract was inoculated intraperitoneally through the shaved 
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abdominal wall. When large doses were given, the gravitation 
method was used. Dosage began with 1 cc. and increased every day 
or two until the single dosage totaled 25 cc. Three rabbits suc- 
cumbed during the process of antigen preparation. 

The rabbits were bled to death by intracardial puncture. The 
blood was collected in sterile centrifuge tubes and the serum removed 
by rapid centrifugation. The clear serum was collected and phen- 
olized to the extent of 0.25 per cent. A titer was not taken during 
the preparation of the serum because the nephritic extract would 
not give a clear filtrate. The serum was then sealed in sterile 
ampules, and was used in the urinary tests. 

Technique of the Precipitin Reactions. Prior to the precipitin 
reaction the sensitive rabbit serum was activated by keeping it at 
body temperature for a half hour. The precipitin reaction was 
prepared on microscopic slides upon which three paraffin rings were 
placed. The first paraffin ring contained one drop of filtered urine 
and one drop of the antigen. Ring No. 2 contained one drop of the 
antigen as the first control. ‘To the third ring one drop of urine was 
added as a second control. The mixture and the controls were then 
studied by means of a low-power microscopic objective. If a reac- 
tion were not apparent within twenty minutes after the mixture was 
made, it was considered negative. 

The urinary specimens used in this study, were obtained from 
hospital cases under aseptic precautions. All presented protein in 
varying quantities as shown by the acetic acid test. Immediately 
upon collection each specimen was filtered through sterile cotton and 
paper and mixed with the antigen. The urine had to be clear in 
order to make a satisfactory test. For the most part, the urines 
examined were acid in reaction. From this study, reaction of 
urine had little or no bearing on the result obtained. 

Observation of Precipitin Reactions in Urines Studied. Of the 
500 cases studied, 143 gave a positive serologic reaction to the 
nephritic antigen. This is of interest when we note that every 
specimen examined presented evidence of protein which was 
detectable by ordinary chemical methods. The main point of 
interest regarding the positive reactions, however, is that only 152 
of the cases presented in this study had clinical or laboratory 
evidence of nephritis. In the remainder, the presence of urinary 
protein had no bearing on the diagnosis of the case. Of those pre- 
senting evidence of nephritis a positive serologic reaction was present 
in all but 19. Ten of the 19 negative reactions were present in 
vases definitely diagnosed as chronic interstitial nephritis. The 
negative findings in these 10 cases are interesting inasmuch as 
chronic interstitial nephritis has widely been considered a chronic 
sclerotic process rather than an inflammatory process. If this 
consideration be true the nephritic antigen failed in only 9 of the 
153 cases that presented evidence of kidney inflammation. Further 
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SEROLOGIC STUDIES OF PROTEINURIAS: CHART LISTING 500 CASES 
STUDIED WITH HUMAN NEPHRITIC ANTIGEN. 


Presenting tube 


casts 

Diagnosis. No 2 
cases = 
H G. Both 
Lobar pneumonia ; 9 2 3 0 0 5 4 
Postpartum (pregnancy) 144 4 3 7 6 20 23 
Postoperative ; ; 119 2 7 10 12 31 ate) 
Paratyphoid l 0 0 0 0 0 0 
Pulmonary tuberculosis 15 1 0 0 3 4 6 
Chronic interstitial nephritis 12 3 0 0 9 12 2 
Chronic diffuse nephritis 11 1 4 3 2 11 10 
Eclampsia yy l 0 0 0 l 1 
Unknown diagnosis 45 1 4 } 0 9 9 
Lead poisoning. 1 0 0 1 0 l l 
Involutional melancholia l 0 0 0 0 0 0 
Cardiac decompensation 30 1 2 6 7 19 21 
Secondary anemia 2 0 0 0 1 1 l 
Infant feeding 4 0 0 1 0 l l 
Acute bronchitis l 0 0 0 0 0 0 
Vincent’s angina l 0 0 0 0 0 0 
G. C. salpingitis l rT) 0 0 0 0 0 
Bronchopneumonia l 0 0 0 0 0 0 
Erysipelas es 1 0 0 0 0 0 0 
Bronchial asthma 1 0 0 0 0 0 0 
Senile gangrene . l 0 0 0 0 0 0 
Bichlorid of mercury poisoning 1 0 0 1 0 l 1 
Lung abscess . l 0 0 0 0 0 0 
Bacteriemia 3 0 0 2 0 2 2 
Scarlet fever 5 0 1 0 0 l l 
Chronic infectious arthritis 4 0 0 1 1 2 2 
Rheumatic fever . } 0 0 0 1 l 
Subacute nephritis 6 l l 2 2 6 4 
Inevitable abortion 1 0 0 0 1 1 l 
Chronic mastitis 1 0 0 0 0 0 0 
Delirium tremens 1 0 0 0 0 0 0 
Cervical hemorrhage | 0 0 0 0 0 0 
Pyelitis 1 1 0 0 0 1 l 
Acute epididymitis 2 l 0 0 0 1 1 
Diphtheria 1 0 0 0 0 0 1 
Orchitis 1 0 0 0 0 0 0 
Cystitis 5 l 0 0 0 l 1 
Renal calculi 2 0 0 0 0 0 1 
Prostatitis 3 0 0 0 0 0 1 
Gastric ulcer S 0 0 0 l 1 1 
Otitis media 2 l 0 0 1 2 l 
Chronic hypertension 4 0 0 2 2 1 2 
Acute nephritis 4 0 0 4 (4) 4 4 
Carcinoma 5 0 0 0 1 1 l 
Sarcoma 2 0 0 0 0 0 0 
Tuberculosis of hip l 0 0 0 0 0 0 
Puerperal sepsis l 0 0 0 0 0 0 
Tonsillitis 12 0 1 2 1 i 5 
Diabetes mellitus 6 0 l 0 1 2 1 
Rheumatic fever 2 0 0 1 0 1 l 
Maxillary sinusitis 2 1 0 0 0 l l 
Typhoid fever j 0 0 0 0 0 0 


Total 500 24 27 48 52 152 143 
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study will possibly lower this percentage of error. All the 4 cases of 
acute nephritis in this series gave strongly positive reactions, while 
4 of the 6 cases of subacute nephritis gave positive reactions. In 
both the acute and subacute nephritis however, when the tube casts 
were detectable, in the specimen examined a precipitin reaction was 
noted. Ten of the 11 cases of chronic diffuse nephritis gave a 
positive serologic reaction. Positive serologic reactions were present 
in 19 cases of this series which failed to present clinical or laboratory 
evidence of nephritis. 

Summary. |. It appears from this preliminary study of urines 
which present protein chemically, that the precipitin test offers a 
possible adjunct as a diagnostic and prognostic agent in the nephri- 
tides. 

2. This study tends to support the view that relegates the chronic 
interstitial type of nephritis to a noninflammatory classification. 

3. This serologic study tends to support the idea that in certain 
cases of nephritis a protein of nephritic orgin is present in the urine. 

4. The antigen prepared from inflammatory kidney substance 
seems to contain sensitive bodies that are apparently lacking in an 
antigen prepared from nonpathologic kidney substance. 

5. The urines giving negative precipitin reactions were appar- 
ently free from nepbritic protein. The protein which they contain 
had evidently taken origin from sources other than the kidney. 

6. It appears from this study that the presence of protein in the 
urine in the vast majority of cases takes origin from tissue sources 
other than the kidney. 
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THE BLOOD SEDIMENTATION TEST IN EXPERIMENTAL 
POLIOMYELITIS. 


By J. R. Kagan, M.D. 


(From the Department of Preventive Medicine and Hygiene, Harvard Medical 
(School, Boston, Mass.) 


In 1918, Fahraeus published his observation that the red blood 
corpuscles in citrated blood have a different gravitation rate. 
An acceleration of this sedimentation rate was especially noted in 
the blood of gravid women. The German gynecologist, Linzenmeier, 


68 KAGAN: SEDIMENTATION TEST IN EXPERIMENTAL POLIOMYELITIS 


during his investigations in his clinic, found that the sedimentation 
test may be of great value in the differential diagnosis between 
inflammatory infections of the adnexa and other noninflammatory 
affections of the tubes, such as benign tumors, myomas, dermoids, 
cysts, and so forth. The conclusions of Linzenmeier were that in 
every inflammatory condition of the tubes there is a marked accelera- 
tion of the sedimentation time. 

The work of Linzenmeier was followed by a great number of papers 
on this problem, and in the “Ergebnisse der Inneren Medizin und 
Kinderheilkunde,”’ for 1924 there was published a general review of 
this question which occupies 155 pages.! The appendix occupies 
10 pages with references to 324 different papers written on the same 
subject. This reference list, however, is incomplete as it does not 
quote the many French and American works. 

The sedimentation test has been tried in practically all pathologic 
conditions including even nervous and mental diseases like melan- 
cholia, dementia precox, and so forth. 

The general conclusion of these papers is that there exists a 
marked acceleration in the sedimentation time in all febrile condi- 
tions, whether acute or chronic, especially in surgical cases and cases 
of malignant tumors. From the personal observations of the 
writer, it is evident that even in small tumors like epithelioma of the 
lips and tongue, the sedimentation of the red blood corpuscles is very 
rapid. In all cases of syphilis of the nervous system —tabes, general 
paralysis, arteriosclerotic cerebral processes—the sedimentation rate 
is accelerated. However, in the nonsyphilitic affections of the 
nervous system such is not the case. In 18 patients having enceph- 
alitis, Lorenz and Berger determined the sedimentation speed of 
erythrocytes: in some of them the speed was accelerated; in others 
retarded. They concluded, therefore, that the test was of no 
diagnostic value in encephalitis. 

Important and interesting results have been obtained in tuber- 
culous affections, and, according to many authors the test may give 
valuable data in the diagnosis and prognosis of this disease. ‘The 
changes in the sedimentation time may furnish indications of the 
influence of the different therapeutic measures like pneumothrax and 
others. 

It is not the purpose of this paper to discuss in detail the different 
theories relating to the etiology of this phenomenon. We shall only 
briefly enumerate the more important of these theories. 

The sedimentation of the red blood corpuscles closely depends on 
the colloido-chemical and electrical process which ordinarily deter- 
mines the stability of the suspensions. According to this theory, the 
stability of any cellular suspension depends on the electrical charge 
of the particles with equal potentiality. Since they have the same 
polarity, they repel each other and remain in suspension. Erythro- 
cytes with a rapid sedimentation time are supposed to have a re- 
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duced charge, while the reverse is true of erythrocytes with a slow 
sedimentation rate. In fact, the former condition is found to exist in 
blood of gravid women. ‘The reason for this is found in the plasma 
which has the property to reduce the charge. 

Hoeber has also demonstrated that usually erythrocytes have a 
negative polarity, that is, they are attracted to the anode (+). If 
the erythrocytes settle more rapidly, it is because of a reduction in 
their potentiality. 

In summary, according to this theory, the sedimentation is 
conditioned by the electrical discharge of the erythrocytes. This 
discharge is made by the appearance in the plasma of a positive 
charged body. ‘This body may be removed by different absorbent 
solutions. 

Starlinger sees a close connection between the agglutination 
capacity and the sedimentation rate. He also observes that there is 
an increase of fibrinogen in the suspension with a high sedimentation 
speed and a decrease in those cases with a low sedimentation speed. 

Lohr admits that the sedimentation time is proportional to the 
intensity of the cellular destruction and absorption of the metabolic 
products (cancer). 

Von Oettingen* brings out that the sedimentation time is a func- 
tion of the physical structure of the colloids of the plasma, partic- 
ularly of the proteins. 

In their recent researches, Hoeber and Mond‘ sustain the capillaro- 
electrical theory of Fahraeus. They admit that in all cases where 
there is an increase in the sedimentation time, the increase comes 
about because the globulins take more or less the place of the 
albumins in the absorbent membrane of the erythrocytes. The 
isoelectric point of the globulins, that is, the point at which the 
tendency for flocculation is highest, is nearer to the neutral reactions 
of the blood than the isoelectric point of the albumins. It becomes 
clear why in erythrocytes rich with globulins there is a marked 
tendency for flocculation and agglutination. 

The solubility of the protein bodies, and especially the surface 
tension of the red corpuscles, have to be taken into consideration. 

The methods used by different authors for the determination of 
the sedimentation rate are not similar and therefore it is quite often 
impossible to compare their findings. Many modifications have been 
made by German and French experimenters in the test procedures. 
In this country, a simple method was devised by Zeckwer and 
Goodell,‘ but this process requires 8 cc. of blood taken from a vein. 
Obviously, in a test which has only a secondary clinical diagnostic 
value, it is very desirable to avoid drawing so much blood, especially 
as patients often object to giving their blood. 

These modifications relate to the concentration of sodium citrate, 
to the amount of blood, diameter and height of the test tube. 
Obviously, the less blood, the more practical is the test. This is 
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the reason why there have been offered micromethods requiring only 
one or several drops of blood. 

Yet the most practical procedure seems to be that of Linzenmeier, 
whose technique we have used. 

The Linzenmeier Technique. ‘Ihe necessary outfit: (a) One 
cubic centimeter hypodermic syringe, marked with 0.1 cc. divisions. 
(6) Sedimentation tubes of 6.5 cm. length and 5 mm. diameter, 
with a capacity slightly over 1 cc. The space between the 1-ce. 
mark and the 18-mm. mark bears two other divisions —6-mm. and 
12mm. We designate the 6-mm., 12-mm. and 1S-mm. points as I, 
II, ILI, respectively. 

Instruction for the Linzenmeier technique is as follows: 

1. Draw into the syringe 0.2 cc. of the 5 per cent solution of 
sodium citrate. 

2. To make the total contents of the syringe 1 cc., draw into it 
0.8 ec. of blood. 

3. The tube in which the sedimentation test is to be carried out 
must be kept perfectly dry. 

4. Slowly mix in the tube the blood and sodium citrate solution. 
The marginal level in the tube must be exactly at the l-cc. mark. 

5. Note the length of time taken for the red blood cells to settle to 
point III (18 mm.) on the tube. 

During the course of our work on experimental poliomyelitis 
(vaccination and neutralization tests), we had a certain number of 
monkeys which came down with this experimental disease. In some 
of them, in line with the routine blood examinations, we performed 
the sedimentation test. The blood was taken the first or second day 
of the disease, when the animals showed definite symptoms of 
paralysis. Previously we determined the sedimentation time of 
blood taken from normal monkeys. As seen from Table I the aver- 
age sedimentation time was nineteen hours and thirty-two minutes. 


TABLE I.— READINGS IN A GROUP ON NORMAL MONKEYS. 


Number Sedimentation time in Number Sedimentation time in 
of monkey. minutes to 18-mm. mark of monkey minutes to 18: mm. mark, 

77 1330 101* 855 
78 960 105 1140 
79 980 109 1340 
79 900 109 1260 
85 1380 109 1410 
85 1320 117* 1130 
85 1070 119* 1180 
87 1200 133 1240 
93 1405 115 920 
93 1265 

94* 1150 

94 900 


14 monkeys 

21 sedimentation tests 

Average sedimentation time: 19 hours and 32 minutes 

The repeated tests of the same monkey were made on different days. 
* See sedimentation time of the same monkey in Table III. 
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These figures show that the sedimentation time in normal monkeys 
closely approaches the time necessary for sedimentation of normal 
human blood. In fact, Lohr,’ in his examinations of human blood, 
found that the sedimentation time for normal men (time required 
to reach the 1S-mm. mark) is from 1200 to 1400 minutes, and for 
nonmenstruating women from S850 to 1000 minutes. Friedliinder® 
obtained similar results, that is, 1000 to 1200 minutes for healthy 
men; 600 to 1000 minutes for healthy women. 

‘There were in the animal room at different periods a certain num- 
ber of monkeys with spontaneous tuberculosis. We had occasion to 
perform the sedimentation test on them and the results strikingly 
confirmed the findings in human bacillary infections. The diagno- 
sis of tuberculosis was in each case confirmed by a postmortem 
examination. All cases showed extended tuberculous lesions in one 
or both lungs. In addition to the lung pathology, there were in 
almost all cases other localizations. The most frequent were 
tuberculosis of the spleen, liver, mesenteric glands and intestines. 
In one animal we found only disseminated nodules, but in a great 
majority of them death was due to extended lung invasions. Table 
II will show the findings in this group of monkeys. 


TABLE H.—SEDIMENTATION REACTIONS IN A GROUP OF MONKEYS 
HAVING TUBERCULOSIS. 


Number of monkey. Sedimentation time in minutes, 
52 120 
§2 110 
52 180 
65 105 
60 80 
60 80 
60 85 
60 75 
70 
84 65 
s4 45 
20 
84 30 
84 65 


5 monkeys 
14 sedimentation tests 
Average sedimentation 1 hour and 20 minutes. 
The repeated tests of the same monkey were made at different days. 


Experimental poliomyelitis being practically a fatal disease for 
monkeys, a great number of them die in the first four or five days 
after the onset of the disease. Yet, from time to time, due to the use 
of a virus of lower virulence or artificially modified, the disease 
follows a milder course and the animal recovers with residual 
paralysis and atrophy. It is interesting to note that in three of these 
animals the sedimentation tests made several months after the disap- 
pearance of the acute symptoms, showed a normal sedimentation 
time. ‘Table II] shows the findings for the poliomyelitis monkeys. 
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TABLE III.—-SEDIMENTATION TIME IN CASES OF EXPERIMENTAL 
POLIOMYELITIS. 


Number af Sedimentation time Number of Sedimentation time 
monkey. in minutes. monkey. in minutes 
89 45 125 100 
94* 250 27 405 
101* 210 127 140 
101* 140 128 130 
101* 180 146 105 
104 55 146 255 
104 45 200 190 
108 190 224 125 
110 135 231 200 
lll 90 254 70 
111 70 254 120 
lll 390 278 135 
117* 120 278 

118 205 
118 235 
119* 95 
120 195 


* See sedimentation time of the same monkey in Table L. 

20 monkeys; 29 sedimentation tests; average sedimentation time two hours and 
thirty-nine minutes. The repeated tests of the same monkey were made at different 
dates of the acute disease. 


We have also performed the sedimentation test on three monkeys 
which after a long number of months in captivity developed a 
general debility (loss of appetite, weakness, slowness in motion, 
pallor, conjunctival and facial edemas). In all of the three monkeys 
the sedimentation time was extremely rapid. We had also a few 
instances of monkeys with an infected skin which resulted in large 
superficial ulcerations of the skin, on the spine, and on the abdomen. 
These cases also showed a very rapid sedimentation time. 


TABLE IV.—-READINGS IN MISCELLANEGUS CASES. 


Number of Sedimentation time 


monkey Diagnosis. in minutes. 

264 General debility 40 
264 General debility 35 
276 General debility 40 
276 General debility 25 
270 General debility 10 
270 Genera! debility 30 

20 

35 
190 Infected skin 60 
161 Infected skin 80 
161 Infected skin 10 
161 Infected skin 90 


Summary. ‘The sedimentation time for normal healthy monkeys 
was determined and found to be nineteen hours and thirty-two 
minutes. 

The sedimentation time of monkeys sick with poliomyelitis is 
considerably shorter, giving an average of two hours and thirty-nine 
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minutes, and showing a marked difference from the sedimentation 
time of normal monkeys. 
Ihe sedimentation time for monkeys sick with tuberculosis, 
general debility of undetermined nature and superficial infection is 
still shorter, namely, one hour and twenty minutes. 
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TEMPORARY EDEMA OF THE FACE FOLLOWING TREATMENT 
FOR EXOPHTHALMIC GOITER.* 


By WILLARD OweEN THompson, M.D., 


HENRY P. WALCOTT FELLOW, HARVARD MEDICAL SCHOOL; RESEARCH FELLOW IN 
MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 


AND 


Puese K. Tuompson, M.D., 


RESEARCH FELLOW IN MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 
BOSTON, MASS. 


From the Thyroid Clinic and Metabolism Laboratory of the Massachusetts General 
Hospital.) 


THERE is often a remarkable change in the face of a patient with 
exophthalmic goiter within a few weeks after a subtotal thyroid- 
ectomy. It appears to have gained more in proportion than any 
other part of the body, and, in striking contrast to its preoperative 
angular contour, has rapidly become round and puffy. 

Some of the first patients that we noticed had a low basal metab- 
olic rate, and complained of some or all of the following symptoms: 
Weakness, lassitude, ease of fatigue, chilliness, dryness of the skin 
and falling out of hair. This, together with the edematous appear- 
ance of the face, led us to believe that they had mild myxedema, 
later, concluding that it was only temporary, because either with 
or without a brief course of thyroid medication, these signs and 
symptoms disappeared within a few weeks or months and did not 
recur.‘ 


* This study was aided in part by a grant from the Proctor Fund of the Harvard 
Medical School, for the Study of Chronic Diseases. 
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Ilowever, as time elapsed and more data were collected on these 
and other cases, we began to question the diagnosis of myxedema. 
It was found that, during the period of puffiness of the face, the 
patients could be grouped as follows: 

1. Those with additional signs and symptoms suggesting myx- 
edema and a low basal metabolic rate. In this group, there were 
two types of low metabolism: (a) Permanent. The basal metab- 
olism remained at a low level without medication on the disap- 
pearance of the syndrome suggesting myxedema. Case 1 (see Fig. 
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Fic. 1.—Case I. Mrs. D.C. Aged thirty-two years. Puffiness of the face, weak- 
ness, fatigue, dopiness, chilliness and backache, in association with a low basal metab- 
olie rate, occurring two months after the second of two hemithyroidectomies (arrows 
for exophthalmic goiter. These signs and symptoms disappeared twice on thyroid 
therapy, but did not recur following the second omission of thyroid, in spite of the 
fact that the metabolism remained low 


1) and Case 2 (see table): (b) Temporary. The basal metab- 
olism rose to a standard normal level with the disappearance of the 
syndrome suggesting myxedema. Case 3 (see Fig. 2) and Cases 
4 and 6 (see table). 

2. Those with additional signs and symptoms suggesting myx- 
edema and a standard normal basal metabolic rate. Case 5 (see 
Fig. 3), and Case 7 (see table). 

3. Those in which the puffy face was almost the only suggestion of 
myxedema, with a standard normal basal metabolic rate. Case 8 
(see Fig. 4) and Case 9 (see table). 
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Fic. 2.—Case 3. Mrs. V. P. Aged thirty years. Repeated production of tem- 
porary low basal metabolism by administration and omission of 1odin, following 


subtotal thyroidectomy (arrow) for exophthalmic goiter At the time of the first 
low metabolism the patient had puffiness of the face and legs, falling hair, dry skin 
and was weak, chilly and dopey At the time of her subsequent low metabolisms 


one of which lasted six months), she had none of these signs or symptoms and was 
less nervous than when her metabolic rate was standard normal 
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Pia. 3.— Case 5. Mrs. M. K. Aged thirty-nine years. Puffiness of the face, 
falling hair, weakness, dopiness and marked sensitivity to cold, in association with a 
standard normal basal metabolism, occurring two months after a subtotal thyroideec- 
tomy (arrow) for exophthalmic goiter. These signs and symptoms cleared up on 
thyroid therapy and did not recur when it was omitted. 
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Thus, a low metabolism was not an essential part of the picture. 
Moreover, a further study of the cases in Group I indicated that in 
many instances the low metabolism was a normal one for the partic- 
ular patient. In Group la, as shown in Fig. 1, after the disappear- 
ance of the puffiness of the face and other signs and symptoms, the 
patients, without medication, were apparently normal, although 
the basal metabolism remained low. The latter was evidently their 
normal metabolic level, just as a low metabolism appears to be 
normal for some healthy persons who have never had thyrotoxicosis. 
(This and related cases are discussed in detail in a previous paper’. ) 
In Group I, as shown in Fig. 2, subsequent temporary low metab- 
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Fic. 4.—Case 8. Miss A. P. Y. Aged twenty-one years. Marked puffiness 
of the face with a standard normal basal metabolism, occurring one month after 
subtotal thyroidectomy (arrow) for exophthalmic goiter. There were no other signs 
or symptoms suggesting myxedema, except falling out of hair. Within one month 
the puffiness disappeared without medication. 


olism in some instances could be produced repeatedly, and for long 
periods of time, by the administration and omission of iodin, yet 
there was no return of the puffiness of the face or any other signs or 
symptoms suggesting myxedema. ‘The patients felt at their best 
when the metabolism was low. Consideration of the effect of 
iodin on basal metabolism and clinical symptoms, as discussed in 
detail in another article,! led to the conclusion that at least in cases 
of this type,® the low metabolism is the normal metabolic level, and 
the standard normal metabolism a level indicating a mild thyro- 
toxicosis. Thus, if this interpretation of these low metabolic rates 
be correct, nearly all the cases in our series had a metabolism (either 
standard or low) which was normal for them during the period when 
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they clinically suggested mild myxedema. Even if a normal metab- 
olism and temporary underfunction of the thyroid could be associ- 
ated under certain circumstances, one would expect such a combina- 
tion to be the exception rather than the rule. 

In some instances, the appearance of the face was so distinctly 
edematous that there seemed to be little doubt that the puffiness was 
due to edema and not to fat. This conclusion was further upheld 
by the fact that in some cases the body weight increased while the 
puffiness was disappearing from the face. It is highly improbable 
that newly acquired fat would be redistributed in such a manner. 

The edema has the appearance of being predominantly facial. 
Although the body weight may not have reached its pretoxic level, 
the patient frequently states “I was never so fat in the face in my 
life.”’ Unfortunately, it is sometimes very difficult to detect a 
generalized nonpitting edema. There are observations which 
suggest that it may be present. In a few instances, one got the 
impression that the tissues felt firmly distended and that this condi- 
tion subsequently yielded to the more elastic, pliable, normal 
consistency. One patient had nonpitting edema of the hands as 
well as of the face. She and four others complained of feeling 
bloated. ‘I'wo cases had some swelling of the legs. The question of 
whether the edema be generalized or limited to the face is a very 
important one. If it could be proved that it was general, much of 
the uncertainty about making a diagnosis of myxedema would be 
eliminated. ‘The thyroid is a very important gland with reference 
to water balance. It would be only reasonable to attribute a 
temporary general edema, unaccompanied by evidence of cardio- 
renal damage, occurring following the removal of a large portion of 
the thyroid, to a temporary lack of thyroid secretion during the 
period of adjustment of the gland remnant. Dr. E. P. Richardson" 
suggests that the edema may be entirely facial and due to a tem- 
porary blockage of the lymphatics of the neck by scar tissue forming 
at the site of operation, or due to temporary destruction of these 
lymphatics by Roentgen ray therapy. ‘These conditions in them- 
selves may be sufficient to produce edema of the face, or they may be 
contributing factors, acting in combination with a general tendency 
toward edema. 

With regard to the the signs and symptoms which often accom- 
pany the facial edema, there is the possibility that the weakness and 
lassitude constitute a syndrome liable to follow any major operation. 
Falling out of hair often occurs for a time after thyroidectomy with- 
out any other evidence of myxedema. ‘Taken singly, most of these 
symptoms could be interpreted as due to some other cause than 
myxedema; but in combination, as was the case in most of our series, 
they favor this diagnosis. 

Additional evidence in favor of the diagnosis of myxedema was 
the reaction to thyroid therapy in Cases 1 (Fig. 1), 2 and 6. This 
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resembled the reaction to thyroid in typical myxedema, that is, the 
edema disappeared ; usually the patient lost some weight; the accom- 
panying signs and symptoms cleared up; and the basal metabolism 
rose to standard normal. On the first omission of thyroid, the 
syndrome -suggesting myxedema recurred. Incidentally, whether 
the diagnosis be myxedema or not, the bearing on thyroid therapy is 
the same. Although the syndrome eventually clears up spon- 
taneously, thyroid is indicated as an aid to this end. However, it 
should be omitted in a few months’ time, in order to ascertain if it be 
still necessary for the patient’s welfare. 

Thus, against the diagnosis of myxedema are the following: 

1. Nearly half of the cases had standard normal basal metabolic 
rates: moreover, in several of the cases with a low metabolism, this 
could be interpreted as the patient’s normal metabolic level. 

2. The edema of the face may be just as pronounced without any 
other evidence of underfunction of the thyroid, as with the typical 
clinical picture of myxedema. 

3. The edema may be entirely facial: at least it cannot be proved 
definitely that it is generalized. 

4. Accompanying signs and symptoms, such as weakness and 
fatigue, may be sequel of any operation and not peculiar to thy- 
roidectomy. 

In favor of the diagnosis of myxedema, are the following: 

1. The edema of the face is in several cases accompanied by a low 
basal metabolic rate and a clinical picture which so strongly suggests 
mild myxedema that such a diagnosis seems fully justified in these 
instances, particularly as the circumstances are so propitious for its 
occurrence. 

Cases showing the same clinical picture, but with a standard 
normal basal metabolic rate, and cases showing facial edema as 
practically the only abnormality, may be variations of mild myx- 
edema. 

2. In some cases there are suggestions that the edema may be 
generalized and ‘not limited to the face. 

3. The effect of thyroid’ therapy is usually similar to that in 
definite myxedema. 

In view of the above considerations, until further light is thrown 
upon the subject, we prefer to call the syndrome a temporary 
edema rather than a temporary myxedema. 

The only estimate of the incidence of this temporary edema which 
can be ventured is that, during the year 1926, it was present in at 
least 16 per cent of the cases of exophthalmic goiter followed after 
treatment by surgery or by Roentgen ray in this hospital.’ As dis- 
cussed elsewhere’, the uncertainty of diagnosis makes it impossible 
to give any estimate of the incidence of true temporary myxedema 
following treatment for thyrotoxicosis. If the cases in this series be 
temporary myxedema, then the latter is a fairly common occurrence; 
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if they be a temporary edema of some other nature, then temporary 
myxedema is a very rare sequel to treatment for toxic goiter. 

Summary. Nine cases are presented showing temporary edema 
of the face following treatment for exophthalmic goiter. The 
nature of this edema is discussed. 


Nores.—Some of these cases have been reported by us as temporary myxedema, !s? 
but this diagnosis was later modified.* A similar case (Case 6 in this study), in which 
the diagnosis of temporary myxedema seemed justified, was previously reported from 
this clinic by Means,‘ Seymour® and Means and Holmes.*® 

There is another type of case in which temporary typical myxedema can be pro- 
duced by the administration and omission of iodin.%»!° 

Two-thirds of the treated cases were followed. 
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THE DISTINCTION BETWEEN METABOLIC AND NERVOUS 
SYMPTOMS IN THYROID DISORDER. 


By GrorGe M. Goopwin, 
ASSOCIATE ATTENDING PHYSICIAN AND CHIEF OF THYROID CLINIC, 8ST. LUKE'S HOSPITA L, 
NEW YORK CITY. 


(From the Thyroid Clinic, Medical Service of St. Luke’s Hospital, New York, 
Samuel W. Lambert, M.D., Director.) 


WHEN one analyzes the syndrome presented by cases of exoph- 
thalmic goiter, the symptoms tend to form themselves into two 
groups, one of which is due to disorder of the metabolic processes of 
the body, the other the result of disordered nervous function. In 
the first group of symptoms may be listed increased basal metabolic 
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rate and weight loss. Associated with the increased metabolic rate 
and increased heat production, there appears symptomatic evidence 
of the compensatory effort of the body to dissipate heat as manifested 
by the hot, flushed skin and increased temperature of the body 
surface. In the second or nervous group are the nervousness, excita- 
bility and emotional instability, the tremor, sweating, tachycardia 
and palpitation. 

It would seem that this is a reasonable division of the symp- 
toms on a basis of function, although the arbitrary classification 
of some of the symptoms in one group or the other might be 
objected to with reason. Nervousness and emotional instability are 
certainly manifestations of a disturbed psyche. This might be 
explained as the result of increased metabolic activity of nerve cells; 
but the symptoms are common to many conditions unassociated 
with increased metabolic rate and, for this reason, it seems proper to 
classify them as primarily of a nervous nature. The tremor likewise 
might be accounted for from the standpoint of increased muscle-cell 
activity, but this is a symptom which also is frequent in conditions 
associated with normal metabolism. Moreover, tremor is induced in 
the normal individual by the injection of adrenalin which acts by 
stimulation of the sympathetic nervous system and it, therefore, 
seems a neurologic rather than a metabolic disturbance. Tachy- 
vardia is partly metabolic since increased bloodflow is necessary for 
increased oxygen supply of the tissues, but, like sweating, which may 
be an effort at heat dissipation, its intensity is strikingly influenced 
by emotional reactions and it reflects an imbalance of the autonomic 
nervous system in which the cardiac accelerators are overactive. 

An attempt to classify the symptoms comprising the syndrome as 
metabolic and neurogenic may seem unnecessary and confusing, but 
in our own experience we are often impressed by the rather clean-cut 
way in which one or the other of these symptom groups dominate 
the clinical picture and by the variation in the relative intensity of 
the two groups. 

In the typical case of exophthalmic goiter the nervous symptoms 
and the metabolic disturbance are, as a rule, equally intense and 
their intensity varies in equal ratio. There are conditions which 
simulate very closely the picture of thyroid toxemia as regards the 
nervous symptoms but in which the metabolic symptoms are lacking. 
For this reason, there are frequently referred to the thyroid clinic, 

as cases of hyperthyroidism, individuals suffering from conditions 
variously diagnosed as anxiety neurosis, shell shock, or neurocircula- 
tory asthenia. These cases resemble in their nervous instability, 
their tachycardia, and in their tremor the true case of hyperthy- 
roidism so closely that diagnosis must often be deferred until their 
metabolic rate has been determined, although they can often be 
differentiated clinically by the absence of any marked loss of weight 
and the absence of the hot and flushed skin aptly described as the 
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thyroid “glow.” Many regard this type of case, in spite of the 
absence of demonstrable thyroid enlargement, as suffering from 
derangement of thyroid function—a perversion if not an excess of 
thyroid secretion. There seems to be no convincing evidence at 
present either to prove or disprove this view. 

In two cases under our observation, both of whom had definite 
goiters, the nervous symptoms have so dominated the picture and 
have been so out of proportion to the metabolic rate, we have been 
in doubt as to whether they should be classified as goiterous indi- 
viduals with a neurosis, or as goiterous individuals with thyroid 
toxemia. 


Case Reports. Casr I.—The first of these cases (Chart I) was a girl, 
aged twenty-three years, admitted to St. Luke’s Hospital in 1920 with an 
enlargement of the right thyroid lobe and complaining of nervousness, 
weakness and cardiac palpitation. She had a tremor but no exophthalmos. 
Her pulse over a period of three weeks ranged from 96 to 120. At this time, 
facilities for estimating her basal metabolic rate were not available. She 
was regarded as a case of thyroid toxemia and a right lobectomy was per- 
formed. Pathologically, the removed thyroid lobe was found to contain 
two colloid cysts with dense fibrous capsules surrounded by normal gland 
parenchyma and the pathologic diagnosis was returned of “colloid cyst in 
colloid goiter, no hyperplasia.’”” Improvement in the nervous symptoms 
followed the operation for three months, when she was admitted to the 
Thyroid Clinic. At this time, she presented from the nervous standpoint 
the picture of a moderately severe thyroid toxemia. She complained of 
nervousness, sweating, cardiac palpitation and fatigue. She had a definite 
tremor but no exophthalmos or thyroid enlargement. She was under 
observation for nearly three years during which time five metabolic tests 
were made which ranged from +11 to +17 per cent. These may be regarded 
as normal. Throughout this period of observation her nervous instability 
continued with some variation in intensity. During this time, she was 
admitted to the hospital and operated upon for the removal of a suppura- 
tive appendix. A few days following the operation, she developed an acute 
psychosis with delusion and hallucinations. At this time, her condition 
did not suggest, except for her mental state, a thyroid crisis. This psychosis 
subsided in ten days and she returned to the clinic in the same condition 
as before operation. 


Unfortunately, the relation of the micropathology to the clinical 
symptoms in thyroid disease is often not clear-cut, but the thyroid 
pathology in this patient’s case was that of the type of goiter usually 
associated with local and not constitutional symptoms. The toxic 
goiter is, as a rule, characterized by cellular or acinar hyperplasia 
which was not present here. It would be idle to go into the merits 
of arguments for and against the idea that disturbed thyroid function 
was the basis of this patient’s symptoms. She presented a picture 
of nervous instability which is not infrequently seen in young 
women, with and without goiters. ‘To us, it seems more logical to 
classify her as a psychoneurotic who gained no permanent benefit, 
as far as her nervous symptoms were concerned, from the removal of 
a simple goiter. She represents the extreme of the not uncommon 
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type of nervous girl with a goiter. This type is popularly diagnosed 
as being hyperthyroid, particularly if the diagnosis can be supported 
by reports from the laboratory of a few points elevation in the 
normal mebatolic rate. How much, if any, disturbance of thyroid 
physiology has to do with their nervousness must be left to theory, 
practically surgical reduction of thyroid tissue should not be 
offered as a remedy for the nervous instability in the absence of 
definite metabolic disturbance. 

This patient’s chart is represented in the first of the illustrations. 
In these charts, symptoms are recorded according to their intensity 
as accurately as such symptoms can be in terms of +, ++,+++4+, 


+++4+4. 


Case II.—The second case (Chart II) is that of a young Hebrew, aged 
thirty-two years, who first came under observation in November, 1927. 
He dated the onset of his illness at the time of the influenza epidemic, nine 
years before, when his father, mother and one brother died in rapid succes- 
sion of this disease. Since then, his health had not been good. He had 
become nervous and had lost much weight. His condition had apparently 
puzzled the physicians whom he had consulted and for a time he was sus- 
pected of suffering from incipient tuberculosis. On his first appearance at 
the Thyroid Clinic, it seemed obvious that he presented the usual picture 
of Grave's disease of moderately severe type. He was extremely nervous, 
had a marked tachycardia and tremor and sweated profusely. His eyes 
were of the staring type, which suggest exophthalmos in a thyroid suspect, 
but which are often seen in normal individuals. There was a definite smooth 
goiter with moderate enlargement of both thyroid lobes and isthmus. 
Upon further examination, the predominance of the nervous elements of 
his clinical picture became evident. One of his prominent symptoms was 
his phobia for closed spaces. He preferred the open ward to the quiet room 
usually allotted to thyroid patients. His skin was cold rather than hot and 
flushed, as is usual in cases of Grave's disease. Two basal metabolic read- 
ings were obtained, one of +18 and one of +16 eight days later. There 
developed between the patient’s medical and surgical attendants different 
points of view. The surgeon felt that nervousness, tremor and tachycardia 
in the presence of a goiter were sufficient indications for the surgical reduc- 
tion of thyroid tissue and was rather intolerant of any explanation, other 
than a thyrogenic one, for the patient’s condition. 

The internist expressed himself as being doubtful of the benefit which 
would come to the patient, as regards his nervous instability, from thyroid- 
ectomy. He preferred to consider the nervous manifestations as purely 
nervous in character or as residual symptoms following a thyroid toxemia 
in the past and advised against an operation. The patient needless to say 
accepted the advice which he preferred, and continued under observation 
without operation. He was hospitalized for a period of six weeks and since 
then has been occupied with part-time work. His treatment has been purely 
symptomatic. His subsequent course is represented by Chart II. It will 
be seen that over a period of nine months he has gained 27 pounds in weight, 
that his metabolic rate has been within normal limits and that his nervous 
instability has become less intense. While he has made a marked gain in 
weight and strength he remains as yet nervously quite unstable. In this 
individual with a goiter, the nervous symptoms seen in exophthalmic 
goiter were pronounced but while under our observation he presented no 
definite symptoms of increased metabolism, 
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The varying relationship between the metabolic and nervous 
factors in the symptom complex is an interesting study. In some of 
our cases, we have seen the nervous manifestations subside to a great 
degree while the metabolic rate continued high, but more fre- 
quently the nervous manifestations remain severe in spite of a 
comparatively low metabolic rate. 

The former of these two types is represented by Chart III. 


Case III.—This is a case of a colored woman with exophthalmos and a 
rather large goiter. She presented on admission the nervous symptoms of 
moderate intensity and a basal metabolic rate of +43. She was referred 
for treatment to the radiotherapeutic department. As may be seen from 
her chart, there was marked symptomatic improvement in the course of 
two months but despite her lack of present subjective complaint her basal 
metabolic rate remains high. 


Case 1V.—The opposite is represented by Chart IV which is that of a 
woman, aged forty-two years, admitted to the hospital with a goiter, 
exophthalmos, nervousness and cardiac palpitation. Her metabolic rate 
was +40. She was operated upon September 14, 1926, and pathologically 
the gland was largely colloid in character but had definite areas of hyper- 
plasia. After operation, her metabolic rate dropped and she gained weight, 
but, as will be seen from her chart, the nervous symptoms have continued. 


Case V.—The development of metabolic derangement in a patient with 
long-standing nervous instability is illustrated by Chart V. This patient, 
a woman aged forty-three years, first came under observation on the surgical 
service, in 1922, complaining of pain on defecation. Associated with this 
discomfort, she complained of nervousness and fatigue. A proctoscopic 
examination was made under a general anesthetic, no lesion was demon- 
strated, the anal sphincter was dilated, and she was later discharged with 
a diagnosis of psychasthenia. Six months later, she came under observa- 
tion again, complaining chiefly of indefinite pain in the lower right abdomen. 
She felt nervous and tremulous, suffered from cardiac palpitation, perspired 
easily and had lost 12 pounds in the preceding year. While the symptom 
for which she sought relief was the abdominal discomfort, her nervous symp- 
toms were prominent and suggested hyperthyroidism. She was admitted 
to the hospital for investigation. Gastrointestinal investigations failed to 
reveal any organic lesion. Her basal metabolic rate was +17. Although 
her symptoms strongly suggested hyperthyroidism, this metabolic rate 
and the absence of demonstrable thyroid enlargement led us to discharge 
her with a diagnosis of psychoneurosis. She returned three months later, 
October 16, 1923, with the same nervous symptoms. Examination of her 
thyroid at this time revealed a globular swelling in the thyroid isthmus. 
Her basal metabolism was +35. A diagnosis of adenomatous goiter with 
hyperthyroidism was then made. After rest in bed, she was operated upon 
and the isthmus of the thyroid which seemed to contain an adenoma was 
removed. Later, the section of this tissue showed it to be hyperplastic 
and not adenomatous in type. She remained under our observation for the 
next four months during which time she showed marked improvement, 
although the nervousness and palpitation persisted in a milder degree. Her 
basal metabolic rate during this time was normal and she gained consider- 
ably in weight. She then passed out of our direct observation but we have 
learned that there have since been several periods when, after times of 
emotional or physical stress, the nervous symptoms have returned with 
intensity, although she has reached a weight of 175 pounds (about 30 
pounds more than at operation) and her metabolic rate on several tests 
has never been higher than +15, 
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The relation of the nervous symptoms in this case to the function 
of the thyroid is a subject for considerable conjecture. Some would 
interpret the entire picture in terms of thyroid oversecretion or 
faulty secretion and perhaps advise a subtotal thyroid resection 
to obtain complete restitution to health. To us, it seems more 
probable that the patient is a psychoneurotic who developed a 
thyroid toxemia from which she was relieved by rather conservative 
surgery. Her case would tend to support the theory that the 
underlying cause of Grave’s disease is a nervous disorder which 
stimulates the thyroid to oversecretion. 

The opportunity is not often offered to study the development of 
the exophthalmic syndrome from its onset. It is recognized that 
exophthalmic goiter develops with great frequency in individuals 
who seem always to have been of a nervously unstable type, but this 
is not always the case. We have had the opportunity in one case to 
watch the developmeut of the syndrome in a young woman who, 
until the onset of her illness, had seemed of an unusually stable 
nervous type. 


Case VI.—In this case, the nervous symptoms seemed to antedate the 
rise in metabolism or at least had become quite marked before the metab- 
olic rate became high enough to be of diagnostic importance. This patient, 
three months before the onset of her illness, had had a febrile respiratory 
attack diagnosed as influenza. Following this she had suffered for six 
weeks from headaches. She recovered from these and one night after retir- 
ing she began abruptly to have cardiac palpitation. After this she became 
increasingly nervous. Five years previously her metabolism had been 
found to be —4. Two weeks after the onset of her palpitation, her metab- 
olic rate was found to be +17 and rose gradually in the next six weeks to 
+24 by which time her nervous symptoms had become intense and a definite 
thyroid enlargement had appeared. Later her metabolic rate rose to +44 
and she was admitted to the hospital, where, after preparatory treatment 
with Lugol’s solution, a subtotal thyroidectomy was done. The gland tissue 
was found to be hyperplastic in character. 

In the early weeks of observation there Was some doubt as to the diag- 
nosis of this patient’s condition. She presented the nervous symptoms 
frankly enough but it was not considered that her metabolic rate was 
definitely elevated. The first reading of +17 was above the 10 per cent 
variation usually given as normal but we do not feel that in nervous indi- 
viduals a reading under +20 is to be relied upon, either as a diagnostic or 
therapeutic guide. This patient received prompt relief of both metabolic 
and nervous symptoms from operation. She represents the type of nerv- 
ously stable individual in whom the expectation of prompt and thorough 
relief from operation is much better thanin the constitutionally unstable type. 


Summary. The cases reported here emphasize the distinction 
between symptoms resulting from disturbance of the metabolic and 
those resulting from disturbance of the nervous mechanism of the 
body. The réle of the thyroid in the production of metabolic 
disorder is obvious. The nature of the nervous disorder and of the 
agency which induces it is obscure. The nervous disorder which, 
for the most part, represents a disturbance of the autonomic nervous 
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system may be either the cause or the result of thyroid disturbance. 
There is no reason to believe that disorder of the autonomic system 
may not result from other agencies than faulty thyroid secretion. 
The recognition of this fact is important because of the frequency 
with which a clinical picture made up of nervousness, tremor and 
tachycardia presents itself. A diagnosis of hyperthyroidism, when 
these symptoms are present without definite increase in metabolism, 
should be made with a great deal of reluctance. This is especially 
important as regards the nervous adolescent girl with a goiter who 
is often diagnosed and sometimes operated upon for Graves’ disease 
if minor elevation in metabolism is present. 


EXOPHTHALMOS FOLLOWING OPERATION FOR THE RELIEF 
OF HYPERTHYROIDISM. * 


By Leo. M. Zimmerman, M.D., 


INSTRUCTOR IN SURGERY, NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, 
CHICAGO, ILL. 


THE etiology of exophthalmos in diseases of the thyroid gland is 
unknown. Our ignorance of its mechanism is attested by the 
numerous hypotheses advanced, none of which, apparently, has 
been found entirely convincing. As to its significance, however, 
there has been less dispute. Described as one of the cardinal 
symptoms of hyperthyroidism, it has given name to the so-called 
“primary” form of the disease, and attempt has been made to divide 
thyrotoxic states into two groups, largely on the presence or absence 
of ocular symptoms. The appearance of exophthalmos has usually 
been considered indicative of high-grade, long-standing thyrotoxico- 
sis. Immediately after the operation for toxic goiter, with the 
exacerbation of the other symptoms, there is often a transient 
increase in the prominence of the eyes. Following the surgical 
cure of the disease, the bulging of the eyeballs is expected to recede, 
and in milder cases, to disappear entirely. Often, the ocular changes 
are very slow to improve, gradual recession sometimes taking place 
many months after all other manifestations of the disease have 
disappeared; and in severe cases, the exophthalmos may persist 
permanently. 

In the past year or so we have several times observed what 
appears to be a paradoxical development of exophthalmos. In a 
total of eight cases of hyperthyroidism, in which the process has 
been cured by thyroidectomy, exophthalmos has developed after 
the operation. In every case, the metabolic rate has been brought 
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to normal or below by the operation, and the exophthalmos has not 
veen accompanied by any other manifestation of hyperthyroidism. 
In some of these patients there was no exophthalmos whatsoever at 
the time of operation. In others, in whom a suggestion of eye 
change had been noted, the protrusion increased noticeably after the 
thyroidectomy. In every case, the change was sufficiently marked 
to attract the attention of the patients or their friends. In one 
instance, the exophthalmos became so extreme, the upper lid re- 
tracted behind the eyeball, producing the effect of a luxation of the 
orb. Usually the increased prominence of the eves was accompanied 
by conjunctivitis, lacrymation, and in several instances, by chemosis 
and edema of the lids. One case was complicated by the develop- 
ment of a retinitis pigmentosa, which appeared simultaneously with 


Exophthalmos following operation for the relief of hyperthyroidism. 


the exophthalmos. In five of the cases, the exophthalmos was 
frankly bilateral, in the other three it was limited chiefly to one eye. 
The interval between the operation and the time the increased 
prominence of the globes was noted ranged from three to twelve 
months. It has persisted to date from eight months in the earliest 
case to three months in the latest, without improvement in any 
instance. Six of the patients in the series have been operated upon 
by Dr. H. M. Richter; the seventh, seen through the courtesy of 
Dr. C. A. Elliot, was operated upon by Dr. Crile in Cleveland, and 
the eighth is a patient in the thyroid clinic of the Michael Reese 
Dispensary, who had been operated upon by the thyroid group of the 
Michael Reese Hospital. 
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Case Reports.—Case |. Patient J. L., male, aged fifty-three years, 
complained of symptoms of moderately severe hyperthyroidism of but six 
months’ duration. His basal metabolic rate fell from +62 to +45 on 
Lugol’s solution, and on December 22, 1927, subtotal thyroidectomy was 
done. The eves had always been rather prominent, but had not become 
more so with the present illness. After leaving the hospital, the patient's 
condition improved rapidly, but symptoms of hypothyroidism soon appeared 
and thyroid substance in 2-grain doses was administered. When seen March 
20, 1928, the metabolism was — 20 and there were mild symptoms of thyroid 
insufficiency. At that time, it was noted that the exophthalmos was more 
marked than ever before. There was considerable conjunctivitis and chem- 
osis of the cornea, and the patient complained of irritation and profuse 
lacrymation. Thyroid substance in doses of 5 grains daily brought the basal 
metabolic rate up to +7, and the symptoms of hypothyroidism rapidly 
and completely disappeared. The condition of the eyes, however, remained 
unchanged, and the patient complained of diplopia. When seen eight 
months after the operation (see illus.), he again had symptoms of hypo- 
thyroidism, and the metabolism was —18. The exophthalmos had remained 
about the same, although much of the inflammation had subsided. He 
still complained of lacrymation, He was given thyroid, grains 3 daily, 
and Lugol’s solution, minims 10 three times a day. Two weeks later, there 
was improvement in the hypothyroid symptoms, but no appreciable change 
in the eyes. 


Case II.—Patient A. T., male, aged fifty years, presented symptoms of 
high-grade toxic goiter, of two years’ duration, with basal metabolic rate of 
+66. No change in the appearance of the eyes had been noted by the 
patient or his wife, although record of the physical examination states there 
was ‘‘definite exophthalmos.” After the usual preliminary treatment 
with iodin, thyroidectomy was done on December 13, 1927. A ‘“ moder- 
ately large, diffusely hyperplastic thyroid, with one rather large adenoma 
in the lower pole of the left lobe’’ was removed, and the patient made a 
rapid and uneventful recovery. On January 6, 1928, he felt well, but basal 
rate was —15, and there were symptoms suggestive of mild hypothyroid- 
ism. Thyroid, in doses of 1 grain a day, was administered. April 13, he 
complained of eyes ‘‘ watering,’’ especially when out of doors, and he stated 
that he could not focus on anything very long. Conjunctivitis was noted, 
but no other change. Basal rate at that time was —32.6 and pulse 58. 
Thyroid was increased to 2 grains daily. One month later he complained 
of exudate from the eyes, and stated that there had been a definite increase 
in the prominence of the eyeballs since the operation. At that time there 
was high-grade exophthalmos, with conjunctivitis, edema of the lids and 
slight chemosis. August 20, 1928, nine months after the operation, patient 
had definite symptoms of myxedema, with basal metabolism of —35. The 
eyes were still very prominent (patient thought more so than at the prev- 
ious visit) and he was troubled with swelling of the lids and constant lacry- 
mation. Thyroid, 5 grains daily, and Lugol’s solution, 10 minims three 
times a day were prescribed. Two weeks later, the hypothyroid symptoms 
were partly relieved, but the condition of the eves remained unchanged. 
Exophthalmometric readings (Dr. Harry Gradle) were: April 13, 1928, 
22/21; June 9, 1928, 24/23. 


Case III.—Patient R. M., male, aged forty years, complained of rather 
acute symptoms of hyperthyroidism, of only about two months’ duration, 
with. basal metabolic rate of +48. No change in the eves had been noted, 
and the record of physical findings states there was ‘‘no exophthalmos, 
but a suggestive von Graefe was present.’’ Preoperative treatment with 
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iodin was followed by a subtotal thyroidectomy on March 17, 1928. Con- 
valescence was entirely without incident, and when patient was seen March 
30, his basal rate was +2 and he expressed himself as “feeling fine in 
every respect.”’ He returned to his home in another city and was not seen 
again until July 7, when he reported, greatly alarmed because of the 
condition of his eves. He stated that they were bulging, a condition which 
had developed since the operation, and that they were inflamed and teared 
constantly. Examination revealed definite exophthalmos, with marked 
swelling of upper and lower lids. There was high-grade conjunctivitis and 
lacrymation. Basal metabolism was —15, pulse 66. 


Case IV.—Mrs. A. F., aged forty-four years, was referred for surgery 
because of moderately severe hyperthyroidism of the “ primary”’ type, of 
about one year’s duration. Basal metabolic rate before treatment was 
started was +36. There was no exophthalmos at that time, nor were any 
of the lid symptoms demonstrated. Thyroidectomy was done on April 8, 
1927. Six weeks later she began to show evidences of hypothyroidism, and 
basal rate was —17. Symptoms subsided with thyroid medication. Since 
then, the patient has been under the care of Dr. C. A. Elliot. His record 
of October 14, 1927, states ‘“‘No prominence of globes, freely movable in 
every direction. No von Graefe’s sign.’”’ One year after the operation, 
the left eve was seen to be slightly wider open than the right. At that time, 
the patient was receiving 6 grains of thyroid daily, and her metabolism 
was —10. She was given Lugol’s solution, 3 drops daily, and ten days later 
the widening of the palpebral fissure had disappeared. The iodin was dis- 
continued, but was started again on May 2, when the prominence of the 
left eve reappeared. The unilateral exophthalmos has persisted to date, 
in spite of continuance of iodin medication. 


Case V.—Mrs. E. L., aged fifty-three years, was operated upon in 
September, 1926, because of hyperthyroidism. She consulted Dr. Elliot 
in February, 1928, at which time her basal metabolic rate was —20. She 
complained of exophthalmos, and stated there had been none before the 
operation. She had been taking thyroid from November to January but 
had not received any for the month preceding the examination because it 
made her nervous. No iodin had been prescribed since the operation. At 
the time of examination, there was ‘definite stare and lid lag.”’ She was 
given Lugol's solution, 3 drops daily, and a week later, the eyes seemed less 
prominent. When seen the following week, the patient was fatigued, and 
definite exophthalmos was noted. On April 9, the condition of the eves was 
unchanged and the basal rate was —27. The iodin was discontinued and 
thvroid administered. Prominence of the left eve has persisted and is 
more marked when patient is fatigued or nervous. The latest metabolic 
rate was —15. 


Case VI.—B. G., male, aged thirty-seven vears, complained of hyper- 
thyroid symptoms of five months’ duration, with initial basal metabolic 
rate of +72. “Slight exophthalmos”’ was noted at the time of operation, 
although neither the patient nor his family were aware of any change in 
the appearance of the eyes. Thyroidectomy was done on December 29, 
1927, after three weeks predperative treatment with iodin. On February 1, 
1928, he was examined in the eve dispensary because of pain and tearing 
of the eyes, and a “salt and pepper fundus’’ was found. The symptoms 
progressed in severity, and on July 17, 1928, beginning exophthalmos was 
noted. Basal metabolism was +8, and there were symptoms of nejther 
hypothyroidism nor hyperthyroidism. Since then, the prominence of the 
eves has increased, and the patient has suffered from photophobia, laeryma- 


— 


9G ZIMMERMAN: EXOPHTHALMOS 


tion, conjunctivitis and marked edema of the lids. There has been a rapidly 
progressing loss of vision and the fundus changes have led to the diagnosis 
of retinitis pigmentosa. 


Case VII.—Miss B. M., aged twenty-nine years, had mild symptoms of 
thyrotoxicosis, with basal rate about +25. Lugol’s solution relieved the 
symptoms and brought the metabolism down to +1. After two and a half 
months of iodin treatment, however, the symptoms began to recur, and thy- 
roidectomy was advised in spite of the low metabolic rate. The eves were 
normal, there was neither lid lag nor widening of the palpebral fissures. 
Following the operation, the rate dropped to —18, and although there were 
no hypothyroid symptoms, thyroid in doses of 2 grains daily was adminis- 
tered for a period of two months. One month after stopping the thyroid, 
the patient noticed enlargement of the eyes, especially affecting the left 
one. There were no symptoms of hyperthyroidism and none of myxedema. 
Six months after the operation she was in good condition, with basal metab- 
olic rate of —14.4 and free from symptoms. The right eye was normal in 
size, the lid followed well and ocular movements were unrestricted. The 
left eye was markedly exophthalmic and there was lagging of the upper lid. 
There was no conjunctivitis and no edema of the lids or cornea, and the 
patient stated she was rarely conscious of inflammation of the eves or of 
swelling of the lids. Thyroid and iodin were prescribed. 


Case VIII.—Miss8. C., aged nineteen years, was operated upon September 
29, 1927, for moderately severe hyperthyroidism. Exophthalmos was noted 
before operation but was not sufficiently marked to attract the notice of the 
patient or her mother. Soon after her discharge from the hospital, the 
patient began to be aware of a growing prominence of the eyeballs, affecting 
both eyes, but the left more than the right. Six months after the operation 
her basal rate was —8, and she was entirely free from symptoms, except for 
puffiness of the eyelids. The eyes continued to enlarge, and she was aware 
of a feeling of “tiredness and strain’ in the eyes. One year after thie 
thyroidectomy, there was high-grade bilateral exophthalmos, the left eye 
protruding more than the right. On November 15, 1928, dust was blown 
into her eyes and she rubbed them lightly. The upper lid of the left eve 
retracted behind the eyeball, producing the effect of luxation of the orb. 
The patient was greatly frightened, but was able to bring the lid over the 
bulb without assistance. Her metabolic rate one week later was — 19. 


In the 8 cases here reported, in which thyroidectomy was done 
because of toxic goiter, exophthalmos developed or became more 
pronounced following the operation. In every instance, the basal 
metabolic rate was brought to normal or below by the operation, and 
in none was there clinical evidence of persisting or recurring hyper- 
thyroidism. Three of the patients had very slight exophthalmos at 
the time of operation, and 2 others showed lagging of the upper lid. 
In all, the symptoms increased greatly after the thyroidectomy, the 
exophthalmos in one case becoming so extreme as to permit the 
upper lid to retract behind the eyeball. Four of the 8 had evidences 
of hypothyroidism, and 3 others had basal rates from —15 to —19, 
although all 3 were from hypothyroid symptoms. — Five of the group 
had received thyroid substance before the increased exophthalmos 
was noticed, but in several of these the thyroid treatment had been 
stopped for one to two months before the eye changes appeared. It is 
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significant that none had received iodin before the onset of the 
exophthalmos, except in the preoperative period and during the first 
few days after operation. Once the prominence of the eves had 
developed, it was neither improved nor made worse by the adminis- 
tration or discontinuance of thyroid substance. In Case I, the 
basal metabolic rate was brought up from —20 to +7 with thyroid, 
then allowed to drop back to —18 without in any way affecting the 
condition of the eyes. In 2 of the patients, small amounts of iodin 
caused a temporary recession of the exophthalmos, but when it 
reappeared, further iodin medication was without effect. Recently, 
several of the group have been given full doses of iodin, together with 
sufficient thyroid to correct any existing hypothyroidism. The 
period of observation under this régime has been too short to 
permit definite statement, but as yet, no appreciable improvement 
of the ocular symptoms has occurred. 

It is interesting to note that despite the great preponderance of 
females treated for hyperthyroidism, as compared with males, 4 of 
the S cases here reported were in men. The ages of the patients in 
the series ranged from nineteen to fiftv-three vears. In the 7 cases 
in which the entire case histories are avatiable, the hyperthyroidism 
was apparently of the “primary” type. The gland removed in each 
case was diffusely hyperplastic, more or less involuted by the pre- 
operative use of iodin. In Case II, there was in addition, a discrete 
adenoma in the lower pole of the left thyroid lobe. 

While no definite explanation is offered for this phenomenon, 
several important questions are raised. The observation of so many 
cases within so short a period of time makes it improbable that we 
are dealing with an accidental occurrence. The rapidity with which 
successive instances appeared after the first outstanding case was 
seen, suggests that others will be found, once they are looked for. 
It is to be emphasized that the eve changes occurred in patients 
completely cured of the manifestations of hyperthyroidism, with 
metabolic rates normal or below, and sometimes accompanying 
frank symptoms of hypothyroidism. In fact, the almost regular 
association of subnormal basal rates with this paradoxical exoph- 
thalmos, suggests a possible relationship between the eve change and 
thyroid insufficiency. Obviously, then, the exophthalmos cannot 
be considered an indication of persisting thyroid intoxication in the 
sense in which the latter condition is usually recognized. 

In his Beaumont lecture of 1925, Plummer' states in support of 
his “‘two-product theory” of exophthalmic goiter, that following 
extensive resection of the thyroid, the greatly stimulated remnant of 
gland tissue should deliver a subnormal amount of thyroxin, and 
some of the abnormal agent. In accord with this is the observation 
that in mild recurrent cases, the nervous phenomena and not infre- 
quently progressive exophthalmos are the outstanding features, 
although the basal metabolism is relatively low. He cites one case, 
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which was later described in a separate case report by Haines,? in 
which such manifestations were present with a basal rate of — 14. 
When iodin was given, the rate dropped to —28, the symptoms dis- 
appeared, and the picture of myxedema supervened. By the simul- 
taneous administration of iodin and thyroid, the patient was main- 
tained free from either group of symptoms. While in our cases, the 
regular accompaniment of nervous phenomena with the exophthal- 
mos was not observed, this explanation for the eye changes seems 
plausible. In line with this is the transient improvement obtained 
in 2 of the patients by the use of iodin, and the fact that although 
further use of Lugol's solution was without effect in correcting the 
exophthalmos, these 2 cases showed the slightest changes of any in 
the series. As stated, the combined use of Lugol's solution and 
thyroid is being tried in several additional patients, although thus 
far no striking improvement has been observed. 

Opposed to Plummer’s theory, are the results of Kunde’s® experi- 
ments with artificial hyperthyroidism. She found that all of the 
symptoms of exophthalmic goiter could be reproduced in laboratory 
animals by feeding thyroid or injecting crystalline thyroxin. Exoph- 
thalmos was not produced in the dog, but could be caused at will in 
the rabbit without the aid of any secondary product. It is inter- 
esting, though, that in the normal rabbit, excessive doses of thyroid 
produced only mild exophthalmos; while rabbits rendered myxedem- 
atous by early thyroidectomy, developed very marked proptosis. 
This latter condition is similar to that which prevails in several of 
our patients. 

Attention should be called to the frequency with which con- 
junctivitis, edema of the lids, chemosis of the cornea, and even more 
serious disturbances accompanied the exophthalmos in the cases 
here reported. While such phenomena are seen occasionally with 
the exophthalmos of hyperthyroidism, they are extremely uncom- 
mon. In an article on “Orbital Edema in Exophthalmic Goiter,” 
Thompson,‘ reports 3 cases in which acute edema of the orbit 
occurred, causing serious disturbances, even to loss of both eves in 
one instance. It is significant that all 3 patients had been operated 
upon, partial thyroidectomy having been done in 2 cases, and polar 
ligation in the third. Unfortunately, the report does not state 
definitely whether there was persistence of the hyperthyroidism or 
not, although some of the symptoms mentioned suggest that the 
thyrotoxic condition had not been completely relieved. In these 3 
cases, edema of the lids, chemosis, conjunctivitis and sloughing of 
the cornea suggested what, in a milder form, was characteristic of 
our cases. These symptoms, Thompson ascribes to an edema of 
the retrobulbar tissues, and it is altogether possible that such a 
factor may have been active in the cases here described. 

Summary. Eight cases are reported in which thyroidectomy for 
the relief of hyperthyroidism was followed by the development of 
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exophthalmos. If some exophthalmos was present at the time of 
operation, it Increased materially afterward. In every case the 
patients were completely relieved of their symptoms of hyper- 
thyroidism, and the basal metabolic rate was brought to normal or 
below by the surgical removal of the gland. In three of the patients 
the eve change was limited to one eye, in the remainder it was 
bilateral. Conjunctivitis, chemosis and edema of the lids frequently 
accompanied the exophthalmos. The postoperative exophthalmos 
developed with a falling basal metabolic rate, was associated in most 
instances with subnormal metabolism and sometimes with frank 
myxedema, and was not accompanied by any other symptom of 
hyperthyroidism. Thyroid medication or the withholding of it 
seemed to have no effect on the ocular changes. No definite 
explanation is here offered for this apparently paradoxical phenome- 
non though pertinent observations are discussed. 

Since this paper was submitted for publication, three additional 
patients have been observed in the service of Dr. I. M. Richter, 
who have developed increased exophthalmos following operation for 
the relief of hyperthyroidism. They present essentially the same 
characteristics as those described above. 

Notr.—I am greatly indebted to Dr. H. M. Richter for the privilege of using his 
material for this report 
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ACUTE THYROIDITIS. 


By Jacop M. Mora, M.D., 


INSTRUCTOR IN SURGERY, UNIVERSITY OF ILLINOIS, COLLEGE OF MEDICINE 
CHICAGO, ILL. 


From the Surgical Service of Dr. H. M. Richter, and the Cook County Hospital! 
Chicago, Ill 


WHILE acute thyroiditis is ordinarily considered a rare disease, 
there appears to be conflicting evidence as to its frequency. It has 
been observed but twice on the service of Dr. H. M. Richter in a 
series of over 2000 goiter patients, 1000 of whom have been sub- 
jected to operation. It was encountered three times in over 3000 
goiter operations at the Lahey Clinic.?. I have, however, been able 
to collect 6 cases from the Cook County Hospital from 1921 to 1928 
(where the amount of goiter material is comparatively small), and 
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Hagenbuch' found 43 cases among 45,953 medical and surgical 
admissions to the Basle Clinic during a ten-year period. 

As early as the eighteenth century a number of descriptions of 
purulent and nonpurulent thyroiditis were given by Carron, Walter, 
Hadenus, Conradi and Bischof.6 Conradi in 1824 and Bauchet in 
1856, stated that the nonsuppurative type of thyroiditis was the 
primary stage of the purulent type. In 1878, Kocher stated that all 
inflammations of the thyroid were secondary to other foci and the 
correctness of such views was demonstrated bacteriologically by 
Tavel fourteen vears later (1892). In 1895, Mygind, dividing thy- 
roiditis in two classes, the simple and the suppurative, claimed 
that the former was in many instances a distinct disease entity. 
Ewald and von Eiselsberg disclaimed this, but De Quervain shared 
Mygind’s view. Crotti® feels that a bacterial nonpurulent thy- 
roiditis is only a phase of a process whose last act is suppuration. 
This suppurative stage may or may not be reached and we have no 
means of knowing what course a given thyroiditis will take. The 
determining factors are the virulence of the microérganism and the 
defense mechanism of the body. It is well known, however, that 
certain types of thyroiditis do not suppurate, for example, that 
occurring in scarlet fever, measles, parotitis, malaria and acute 
rheumatic fever. 

Etiology. — Acute thyroid inflammation has been found at every 
stage in life. Demme® saw a congenital strumitis in a newborn 
babe; Burhan’s! patient was seventy-seven years of age. It occurs 
most commonly, however, between the ages of twenty and forty 
years, and in women more often than in men. Of Robertson’s®* 
6 cases, 52 were women; Burhans! found in 67 cases, 47 women and 
20 men. Careful study of the available literature reveals the 
striking fact that acute thyroiditis nearly always follows in the wake 
of some acute infectious process, and in the majority of cases this 
infection originates in the upper or lower respiratory tract. Of 
Hagenbuch’s"’ 43 cases, 8 followed influenza, 3 followed pleurisy, 
6 occurred after Vincent’s angina, and one followed a tooth extrac- 
tion. In 9 other cases, the pneumococcus was the offending organ- 
ism. Beilby* reported 3 cases of acute thyroiditis, all of which were 
associated with respiratory tract infection. Of Edward's" 4 cases, 
such infection was clearly demonstrable in 3. Clute and Smith’ saw 
a case secondary to influenza; Greenburg’s' case followed repeated 
attacks of sore throat, and in Bullowa’s® case, chest injury and ton- 
sillitis preceded the acute thyroid inflammation. The latter has 
also occurred after tonsillectomy" and laryngeal chondritis and 
perichondritis.“% In 3 of the 8 cases forming the basis of this 
report, the respiratory tract lodged the primary focus of infection. 

There are, however, other sources of thyroid inflammation. 
Tourneaux,?’? Bigger and Scribner’ and Sabrazes*® have recorded 
cases following typhoid fever; the latter collected 16 other cases of 
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typhoid thyroiditis from the literature. Within recent vears, the 
French have described several cases due to infection with the 
paratyphoid A and B bacilli?!" Seven cases occurring during 
pregnancy" are recorded. Acute thyroiditis has also followed puer- 
peral fever," meningitis,”' erysipelas®* and urinary 
tract infection.“ Janney'® states that in children it may occur 
secondary to measles, mumps, diphtheria, scarlet fever and malaria; 
according to Osler,” the lesion may occur in the course of smallpox, 
pneumonia and rheumatism. It is interesting to note that one of 
our cases followed an acute biliary-tract infection. Finally, it is 
stated that in Brazil a variety of trypanosomiasis caused by the 
Schizotrypanum cruzi (Chagas) is accompanied by acute thyroiditis. 

Symptoms. ‘The symptoms are those produced by any acute 
inflammatory process, modified somewhat by the anatomic position 
of the gland. 

Of interest are the symptoms of hyperthyroidism that may 
develop with the acute infection. It was noted seven times in the 
series recorded by Burhans. It has also been noted by Greenburg,” 
Funk, Klose®? and Hagenbuch.'7 These symptoms disappear with 
subsidence of the infection, but may be followed later by symptoms 
of hypothyroidism, due to destruction of the parenchymatous 
elements. Hallberg'® obtained accurate data in S cases of non- 
suppurative thyroiditis from the Mayo Clinic, and found that in 7 
of these, myxedema developed. One of our own cases (1). M.), 
began to show symptoms of hypothyroidism five months after the 
thyroid infection. 

Prognosis. — The prognosis in nonsuppurative lesions is good, the 
disease being apparently self-limited with rapid and complete 
healing. Inthe suppurative cases, the prognosis for recovery is good 
if proper treatment is provided early. In these cases convalescence 
is long, chiefly because of complications. The latter may include 
rupture of an abscess into some neighboring viscus, edema of the 
larynx, bronchopneumonia, chondritis and perichondritis of the 
laryngeal cartilages. Recurrences have been reported. Hagen- 
buch" reported 2 deaths in 47 cases (4 per cent). In Robertson's” 
series of 96 cases, 2 of 54 nonsuppurative cases died and 9 of the 
11 purulent cases died. Of Burhan’s! 67 cases, 11 died. 

Treatment. — lor the simple inflammatory lesions of the thyroid, 
symptomatic treatment suffices. In specific types of thyroiditis, 
such as those due to typhoid bacillus or the meningococcus, the 
administration of specific curative measures, typhoid vaccine, anti- 
meningococcus serum, have been reported of value, *!* probably on 
the basis of a foreign-protein reaction. In the suppurative type, 
prompt incision and drainage are indicated. The usual approach 
to the thyroid, by way of a transverse incision, is advocated. If a 
lobe is encountered that contains numerous small abscesses, sub- 
total hemithyroidectomy should be done (Clute and Smith). 
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Case Reports. ‘he 8 cases forming the basis of this report are 
presented briefly below: 


Case I.—-Mrs. D. M., aged twenty-four vears, white, presented herself 
complaining of abdominal pain of one month's duration, and pain in the 
neck, of twenty-four hours’ duration. A goiter had been present for five 
vears. For the preceding two years she had been having digestive dis- 
turbances suggestive of gall-tract disease. Five weeks before admission, a 
severe biliary colic occurred, followed in a few days by jaundice, which 
lasted for about a week. Abdominal pain was present intermittently for 
the ensuing month. The day before admission she began to complain of 
pain and stiffness of the neck, had severe chills, and felt feverish. When 
first seen the temperature was 103° F., the pulse rate 100, and the respira- 
tions 22 per minute. The general appearance was that of an acutely ill 
person. Movements of the neck were restricted in all directions. There 
Was exquisite tenderness over the thyroid, most marked over the left lobe, 
which appeared to be somewhat enlarged. There was no evidence of fluc- 
tuation. On palliative treatment, the process subsided and in two weeks 
she was discharged. Three weeks later, her basal metabolic rate was 
—2S8, the basal pulse 45, and her weight 129 pounds. There were no sub- 
jective symptoms. One month later, a second metabolic rate was — 18, 
basal pulse 52, and her weight had increase 2 pounds. A third metabolic 
rate three months later was —17, pulse 56, and her weight had increased 
10 pounds. A large firm left-sided adenoma was now palpable, the right 
lobe being smaller and softer. She was complaining at this time of symp- 
toms evidently of hypothyroidism, and was accordingly placed on desiccated 
thyroid substance. 


Case II.—Mrs. P. O., aged twenty-five vears, white, stated that she had 
been unaware of any thyroid enlargement until five davs before admission, 
when she noticed a painful swelling over the region of the thyroid, more 
marked on the right, and very tender. As far as could be determined, there 
had been no antecedent infection. The temperature was 99.6° F., pulse 
120 and respirations 20. Examination disclosed a very sensitive right-sided 
thyroid adenoma, with a smaller, softer, less sensitive left lobe. The basal 
metabolic rate was —9.1. The symptoms subsided rapidly on simple 
management, although tenderness over the gland persisted for two weeks. 
One month later the metabolic rate was —1.1. The right lobe at this 
time was smaller, the nodule, however, being easily palpable. 


Case III.—Mrs. R. V., aged twenty-eight vears, white, had a goiter for 
nine years. A normal pregnancy had terminated six weeks before admis- 
sion, followed by a normal puerperium. Two weeks before coming under 
observation (four weeks after delivery) the goiter began to enlarge rapidly 
with marked pain and tenderness, headache, insomnia and nervousness. 
On admission her temperature was 101° F., pulse 120, and respirations 20, 
Examination revealed a considerably enlarged, symmetrical, moderately 
firm gland, exquisitely tender, hot, and over which the skin was reddened. 
Incision and drainage gave prompt relief, a considerable amount of pus 
being liberated. 


Case IV.-—Mrs. E. B., aged thirty-four years, colored, stated that five 
days before admission she had had a sore throat. Three days later she 
noticed swelling and tenderness over the region of the thyroid with ‘‘sensa- 
tion of choking.” The temperature and pulse were normal when patient 
was first seen. The left lobe and isthmus of the thyroid were enlarged and 
sensitive. On palliative treatment the condition subsided. 
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Case V.—Mr. hk. K., aged twenty-three years, white, noticed rapid swell- 
ing of neck over the thyroid region five days before admission. For several 
days before this he had been coughing a good deal. The swelling was very 
sensitive, the neck “‘felt stiff,” and there was some difficulty in swallowing. 
He had not been aware of a goiter. The temperature was 101° F., pulse 108, 
and respirations 20. The thyroid was symmetrically enlarged and very 
sensitive. A few diffuse moist rales were audible over the right lung. The 
condition declined satisfactorily on medical management. 


Cast VI.—Mr. F. W., aged thirty-eight years, white, had a goiter for 
twelve years. Two weeks before admission, the right side of the gland 
began to enlarge rapidly and was accompanied by marked tenderness, 
chilliness, and night sweats. The patient thought the swelling was much 
“harder” than it had been. <A loss of 25 pounds was said to have occurred 
within the few weeks before being seen. The temperature was 99° F., 
pulse 90, and respirations 24. Examination disclosed a symmetrically 
enlarged thyroid, the right lobe being the size of a small orange, irregular 
and sensitive over its upper portion. A diagnosis of carcinorua of the thyroid 
was made, but at operation a large abscess of the right lobe was found 


Case VII.—Mr. R. E., aged forty-seven vears, colored, observed that 
three days before coming under observation, he had noticed a smal! but 
painful enlargement of ‘front of neck,” with difficulty in swallowing, pair 
on moving head, and headache. The temperature was 100° F., pulse 7 
and respirations 20. The pharynx was markedly injected, and the thyroid 
was diffusely enlarged and definitely sensitive. The condition subsided 
palliative treatment. 


Case VIII.—Mr. J. W., aged twenty-five vears, colored, was convalescing 
from a severe lobar pneumonia. Thirty days after the onset of the pneu 
monia the temperature rose to 101° F., and pain, tenderness and swelling 
were noted over the thyroid gland. Fluctuation soon became evident 
Incision and drainage relieved the patient. Pneumococci were recovered 


from the pus. 
The salient features of the above cases are summarized in the 


accompanying table. 


TABLE I.--SUMMARIZING THE ESSENTIAL DATA IN THE EIGHT (CASES 
REPORTED. 


Pr 
I 24 I W ‘ od 
II 25 I 
Ill 25 } 
Pregna 
I\ I ( > Sin 
23 M “ir 
VII 17 M ( f - 
25 M - 


Summary.—1. Eight cases of acute thyroiditis are recorded, of 


which 3 were suppurative. They occurred mostly in the third 
decade, and were equally divided between sex and color. Antecedent 
infection had been present in 5, goiter in 4 

2. Acute thyroiditis, while occurring infrequently about 0.1 per 
cent of all goiters) is sufficiently characteristic in its sytaptomatolog 


to Warrant prompt recognitiol 
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3. The condition may be suppurative or nonsuppurative, and is 
usually secondary to some other infectious process, the site of the 
latter being most commonly in the respiratory tract. 

4. The simple type of acute thyroiditis usually responds to proper 
medical treatment; the suppurative type demands prompt incision 
and drainage. 
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A Srupy or One Hunprep Tuirty-SEVEN Cases VERIFIED BY 
NECROPSY. * 


By Watiace M. Yarer, M.D.,+ 
WASHINGTON, 


AND 


Henry P. Wacener, M.D., 
(From the Section on Ophthalmology, The Mayo Clinic, Rochester, Minn.) 


OpHTHALMOSCOPY is becoming more and more important to the 
internist as an aid in diagnosis and prognosis. Relatively little has 
been written, however, on the subject of the examination of the 
ocular fundus in heart disease. In a review of the literature we 
found only two contributions which to us seemed significant. The 
first is in reference to subacute bacterial endocarditis. Horder, 
Herrick and others have called attention to the occurrence of 
petechie and embolic lesions in the retina in some cases of this 

* Submitted for publication December 18, 1928. 
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Fellow in Medicine in The Mayo Foundation, Rochester, Minn. 
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disease. The embolic lesions, when properly interpreted, are fairly 
pathognomonic. The other significant observation was first empha- 
sized by O'Hare and Walker, namely, that evidence of preéxisting 
hypertension may be seen in the retinal arteries. Later, O'Hare, 
Calhoun and Altnow discussed the frequency of hypertension as a 
cause of “chronic myocarditis” and showed again the value of 
retinal signs of hypertension when the blood pressure at the time 
of examination is within normal limits. It seems that no one, how- 
ever, has determined criteria in the fundus for differentiating the 
hypertensive and arteriosclerotic types of heart disease. In fact, 
clinicians often consider these two types of heart disease as occurring 
together and do not attempt to separate them. Nevertheless they 
are often distinct. In many cases in which the heart fails as the 
result of hypertension there is surprisingly little coronary sclerosis; 
and in cases in which marked coronary disease is found there may 
have been coéxisting hypertension and the heart may be hyper- 
trophic, but it is the coronary sclerosis which has led to the cardiac 
breakdown. It was with the main idea in mind of differentiating 
ophthalmoscopically these two types of cardiac disease that we 
undertook this study. Also as far as we could ascertain, an exten- 
sive study with reference to changes in the fundi had not been made 
in patients with heart disease who were examined both during the 
course of the illness and at necropsy. 

Changes in Fundi Relevant to Cardiac Conditions. Before recording 
the results of our study it will be necessary to describe briefly the 
various types of pictures in the fundus which we consider to be 
relevant to cardiac conditions, in order that we may refer to these 
types by name in our later discussion. In giving these descriptions 
we fully appreciate the lack of agreement among ophthalmologists 
in regard to the types of retinal arteriosclerosis and the forms of 
retinitis which may be associated with them. One of us (Wagener) 
previously has endeavored to classify the various forms of retinal 
arteriosclerosis. 

Retinal Arteriosclerosis. In this group of 137 cases, the retinal 
arteriosclerosis observed clinically was of two types, designated as 
the hypertension type and the senile type. Sclerosis of the retinal 
arteries (which are, of course, arterioles) of the hypertension type 
is characterized by generalized constriction of the caliber of the 
arteries with exaggeration of the arterial reflex stripe, irregularities 
in the lumen of the arteries, and arteriovenous compression (Fig. 1). 
The grading of the degree of sclerosis on a basis of 1 to 4 is estimated 
largely from the number and degree of the irregularities in the lumens 
of the arteries and partly from the severity of the generalized 
arterial constriction and the arteriovenous compression (Fig. 2). 
Retinal arteriosclerosis of the senile type is characterized by general- 
ized reduction in the caliber of the retinal arteries without actual 
constriction and with dulling or loss instead of exaggeration of the 
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arterial reflex stripe (Fig. 3). There is slight, if any, irregularity 
in the lumen of the arteries and no arteriovenous compression. This 
type of sclerosis is usually mild, and is recognizable only after con- 
siderable experience. 

Retinitis. Varieties of retinitis met with in this series of cases are 
found only in association with retinal arteriosclerosis of the hyper- 
tension type. The retinitis of severe benign hypertension is char- 
acterized by scattered cotton-wool patches and hemorrhages, and 
mild, more or less generalized, edema of the retina, in which in the 
later stages powdery, punctate, white exudates may appear (Fig. 4). 
In the retinitis of malignant hypertension, to this picture is added 
edema of the disk which may vary in degree from mere hyperemia 
and marginal blurring to an elevation of several diopters (Fig. 5). 
The edema of the retina is usually, but not necessarily, more exten- 
sive than in the retinitis of benign hypertension, and punctate 
exudates of residual edema are, therefore, more commonly seen and 
may be of sufficient number in the macular region to form a more 
or less complete macular star. The retinitis of malignant hyper- 
tension has been more fully considered in a paper by Keith, Wagener 
and Kernohan. 

Retinal Petechia and Embolic Lesions. The retinal petechize some- 
times seen in subacute bacterial endocarditis, like those in the con- 
junctiva, are rounded and have a small, vellowish-white nucleus or 
center. As noted by Moore, other types of hemorrhages may be 
found; they may be flame-shaped, perivascular and subhyaloid in 
type. Some of the hemorrhages are no doubt dependent on the 
associated secondary anemia. In one of our patients retinitis was 
present which could not be distinguished from that seen in pernic- 
ious anemia. Another patient, who is not included in this series, 
showed retinitis with papilledema similar to that described by 
Falconer and probably allied in nature and origin to the septic 
retinitis of Roth. We interpret as embolic ischemic lesions certain 
isolated, grayish-white patches in the retina and choroid. We have 
seen these alone and also associated with typical petechiw. One of 
our patients had scattered areas of choroidal atrophy and pigmen- 
tation which may have been the late result of emboli in the cho- 
roidal arteries. Another who did not come to necropsy had a non- 
septic embolus of the central artery of the retina. 

Cardiac Conditions Concerned. ‘This report is based on the study 
of the ocular fundi in 137 cases of cardiac disease. These cases were 
classified as follows: 


Chronie endocarditis (rheumatic) 31 
Subacute bacterial endocarditis 8 
Syphilitic aortitis and endocarditis 6 
Adenomatous goiter with thyrotoxicosis ; 10 
Exophthalmic goiter 6 
Coronary sclerosis 


Indeterminate . 8 
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Necropsy was performed in all of the cases, so that the diagnosis 
of the type of heart disease was as accurate as is possible in a com- 
bined study of the clinical course and the pathologic anatomy in 
each case. The dominant etiologic factor was used as the basis of 
classifying the cases. Certain qualifications must be noted regaird- 
ing this classification. In the 32 cases listed as hypertension* there 
was no other known factor which might cause the cardiac failure. 
The degree of coronary sclerosis in all of these cases was graded less 
than 3. In placing cases in the group of coronary sclerosis, the 
degree of sclerosis of the coronary arteries was the deciding factor; 
they all showed sclerosis of these vessels graded 3 or 4. A large 
number of these patients, however, had had hypertension, but the 
marked degree of coronary sclerosis was considered the important 
feature in the cardiac failure. In the group of chronic endocarditis 
some of the patients had hypertension, but the endocarditis appar- 
ently was the more important factor. The same was true in the 
groups made up of patients with goiter. The group of mixed types 
included those cases which showed two or more factors relevant to 
the cardiac failure, no one of which could be determined as the dom- 
inant factor. 

Chronic Endocarditis (Rheumatic). Of the 31 cases in this group 
there were sixteen men and fifteen women. The youngest patient 
was aged twenty-one years, the oldest, seventy-seven, and the 
average age was fifty-four. There were 16 cases of mitral endocar- 
ditis, 7 cases of combined mitral and aortic endocarditis, 4 cases 
of aortic endocarditis, 1 case of combined mitral, aortic and tri- 
cuspid endocarditis, and 1 case of tricuspid endocarditis. In 17 
vases, cardiac failure alone was the cause of death and in 14 cases 
‘ardiac weakness was definitely contributory. The fundi were 
normal in 19 and showed changes in 12; 2 of the 12 had inactive 
inflammatory lesions. One showed merely spontaneous arterial 
pulsation, due to aortic regurgitation. Another had retinitis of 
glomerulonephritis and a fifth had choroidal arteriosclerosis. Seven 
‘ases had retinal arteriosclerosis, of which 3 were of the hyperten- 
sion type and 4 of the senile type. 

Subacute Bacterial Endocarditis. Of the 8 cases 3 were males and 
5 were females. The youngest patient was aged eleven vears, the 
oldest, fifty-eight, and the average age was thirty-one and five- 
tenths years. Death was due to septicemia in all cases. Three had 
renal lesions, one had cerebral infarcts and meningitis and one had 
bronchopneumonia. The fundi were normal in 4 cases. One of the 
4 cases with lesions in the fundus showed choroidal scars possibly 
of embolic origin. Another had retinitis of anemia. Two had 
embolic ischemic lesions. This type of lesion is of great diagnostic 
importance if properly interpreted. Petechize were not observed 


* Blood pressure of 160 systolic and 90 diastolic was arbitrarily chosen as the 
upper limit of normal. 
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Fic. 1 Retinal arteriosclerosis of the hypertension tvpe, graded 1 
1G. 2.—Retinal arteriosclerosis of the hypertension type, graded 3 


4 

hic. 3.—Retinal arteriosclerosis of the senile type 


Fic. 4. — Retinitis of severe benign hypertension 


Fic. 5.—Retinitis of malignant hypertension. 
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in any of these cases but we have noted them in other cases. When 
present in cases of septicemia, they are of considerable diagnostic 
importance, 

Syphilitie Aortitis and Endocarditis. Of the 6 cases 4 were men and 
2 were women. The youngest patient was aged thirty-one vears, the 
oldest, fifty-two, and the average age was thirty-nine. The clinical 
course of all of these cases was that of pure cardiac failure. Only 
one had changes in the fundi and they were merely those of old 
choroiditis. Cases of aortic regurgitation often show arterial pulsa- 
tion in the retina, but this is not of real diagnostic value, since the 
other signs of regurgitation usually are quite prominent. The 
pulsation probably denotes only a high pulse pressure. 

Adenomatous Goiter with Thyrotoricosis. These 10 patients all 
had definite symptoms of cardiac injury. One died of cardiac 
decompensation and 9 died after operation on the thyroid gland, 
apparently from cardiac failure. There were 2 men and 8 women. 
The youngest patient was aged thirty-five vears, the oldest, sixty- 
eight, and the average age was fifty-seven. The fundi showed 
changes in one case; in this case there was mild senile fibrosis of 
the retinal arteries. 

Exophthalmie Goiter. Six cases had evidence of cardiac injury. 
All were women. The youngest patient was aged forty-three vears, 
the oldest, sixty, and the average age was fifty-one. Two died of 
pure cardiac failure. Four died after operation on the thyroid gland. 
The fundi were normal in 3 cases. In 1 case there was slight 
choroidal degeneration with mild sclerosis of the choroidal vessels. 
Another case showed postinflammatory choroidal lesions. One 
case showed a mild degree of sclerosis of the retinal arteries of hyper- 
tension type. 

Hypertension. This group consisted of 32 cases of both benign 
and malignant types, of which 14 were males and 18 females. The 
youngest patient was aged thirty years, the oldest, sixty-nine and 
the average age was fifty-six. Twenty-five patients died of cardiac 
decompensation or cardiac decompensation associated with uremia, 
t of hemiplegia, 2 after operations, and 1 patient died after an 
accident. In 31 cases the fundi showed sclerosis of the retinal 
arteries of hypertension type. In addition to this change, 17 showed 
retinitis, 11 being of the malignant type and 6 of the benign type. 
In 3 other cases there were a few areas of hemorrhage in the retina. 
The degree of severity of the retinal changes was listed as follows: 
9 graded 1, 13 graded 2, and 9 graded 3. 

Coronary Sclerosis. Twenty-five cases were classified in this 
group. ‘Twenty were men and 5 women. The youngest patient 
was aged forty-five vears, the oldest, eighty-two, and the average 
age was sixty-one and five-tenths years. Nineteen deaths were 
due to causes purely cardiac, either congestive or anginal, and 6 


. 


patients died after operations. The fundi were negative in 2 cases. 
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In one other case sclerosis of the choroidal vessels only was present. 
There were 7 cases in which the fundus changes were classified as 
senile sclerosis of the retinal arteries, 10 classified as retinal arterio- 
sclerosis of hypertension type and 5 not classified. These unclassi- 
fied cases were, however, of one or the other of these two types of 
retinal arteriosclerosis. The degree of change in the senile type was 
graded 1 in all. In the cases with signs of hypertension 3 were 
graded 1, 5, graded 2, and 2, graded 3; none had retinitis, but 2 
had some areas of hemorrhage. Of those not classified as to type 
of sclerosis, there were 2 graded 4 and 3 graded 2. 

Mixed Types. There were 11 cases in which two or more factors 
were present which were of importance in the cardiac failure, no one 
of which could be considered of greater importance than the others. 
Two were men and 9 women. The youngest patient was aged thirty- 
seven years, the oldest seventy-three, and the average age was 
fiftyv-nine. Six patients died of cardiac failure, 2 died of uremia, 2 
died after apoplexy and | patient died with pneumonia. In 3 cases, 
hyperthyroidism due to toxic adenoma and hypertension were 
present; in 2 exophthalmic goiter and hypertension coéxisted; in 2 
there was hyperthyroidism due to toxic adenoma, hypertension and 
coronary sclerosis; in 1 case the combination of toxic adenomatous 
goiter with hypertension and endocarditis was noted; in one hyper- 
tension and endocarditis, in one hypertension, coronary sclerosis 
and endocarditis, and in one malignant hypertension and syphilitic 
aortitis and endocarditis. The fundi were normal in 2 cases. In 
the other 9 there was sclerosis of the retinal arteries, either of hyper- 
tension or senile type, with benign retinitis in 1 case and malignant 
retinitis in 1. 

Indeterminate Types. Of the 8 cases in which a causal factor 
was not established there were 5 men and 3 women. The youngest 
patient was aged forty-two years, the oldest, seventy, and the 
average age was fifty-seven. All died of cardiac failure alone except 
one who had pernicious anemia. The fundi did not show changes 
in 6 cases. In 1 of the other 2 (the case with pernicious anemia) 
there was retinitis of severe anemia, and in the other there was mild 
sclerosis of the retinal arteries of hypertension type. In the latter 
case the blood pressure was only 142 systolic and 76 diastolic, but 
the heart weighed 635 gm. (normal weight estimated at 250 gm.). 

Changes in Fundi Significant of Particular Cardiac States. “The 
only types of changes in the fundi which were of significance in the 
estimation of the cardiac status in these 137 cases of heart disease 
were, then, the embolic lesions in subacute bacterial endocarditis, 
and the sclerosis of the retinal arteries either of the hypertension or 
senile type and with or without retinitis. The embolic lesions of 
subacute bacterial endocarditis constituted the only specific changes 
in the various types of heart disease as far as diagnosis was concerned. 
This point having been established, we desired to know what was 
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the significance of the two types of retinal arteriosclerosis, the hyper- 
tension and the senile type, and what the association of retinitis 
with the hypertension type denoted. 

Of the 137 cases of heart disease, 72 showed sclerosis of the retinal 
vessels of one or the other of the two types. There were 52 classified 
as the hypertension type, 13 as the senile type, and 7 unclassified 
as to type. Nineteen of the cases with sclerosis of the hypertension 
type showed retinitis. The distribution of the retinal arteriosclerosis 
and the retinitis of hypertension in the different groups of cardiac 
disease is shown in the tabulation. 

Retinat Arterrosclerosis in Heart Disease in General. Of the 52 
cases in which there was retinal arteriosclerosis of hypertension type 
50 were cases of hypertension. In the other 2, the hearts were large 
and hypertension had probably been present at some time. On the 
other hand, there were 6 cases of the 137 in which there was hyper- 
tension but in which the fundi appeared normal. Of the 13 cases in 
which there was retinal arteriosclerosis of the senile type, 12 were 
cases of hypertension, and the other case was a case of coronary 
sclerosis in which the heart weighed 540 gm., so that it may be 
assumed that hypertension had been present at one time. In the 
7 cases in which the type of sclerosis was not classified, hypertension 
was present in all. Therefore, in all but 3 of the cases in which 
retinal arteriosclerosis of either hypertension or senile type was 
found, hypertension was present, and in these 3 there was reason 
to believe that hypertension had at one time existed. This sug- 
gested that either type of retinal arteriosclerosis is equally indica- 
tive of the presence of hypertension. 


INCIDENCE OF RETINAL ARTERIOSCLEROSIS AND OF THE RETINITIS OF 
HYPERTENSION IN THE DIFFERENT GROUPS OF HEART DISEASE IN 
WHICH THEY OCCURRED. 


Retinal 
arteriosclero- Retinal Retinal ar- 
Classification of cardiac Cases sis of Retinitis of arteriosclero- | teriosclerosis 
disease hypertension hypertension sis of unclassified 
type senile type as to type 
Chronic endocarditis 31 3 4 
Adenomatous goiter 10 1 
Exophthalmic goiter 6 1 
Hypertension 32 31 17 
Coronary sclerosis 25 10 7 5 
Mixed types 11 6 2 l 2 
Indeterminate 
Total , 123 52 19 13 7 


The question naturally arose as to the significance of the senile 
and hypertension types of retinal arteriosclerosis. Attention first 
was directed to the senile type. Four patients were in the endocar- 
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ditis group and one in the group of toxic adenomatous goiter. Con- 
sidering the 4 cases in the endocarditis group in which this type of 
retinal arteriosclerosis existed all the patients were aged more than 
sixty-nine vears and the hypertension was not severe in any cases 
at the time of examination. The | patient in the group with toxic 
adenomatous goiter was aged sixty-eight vears and the hyperten- 
sion was mild at the time of examination. The hearts of 4 of these 
5 cases were only mildly or moderately hypertrophied; marked 
hypertrophy was present in only one case, which was a case of 
aortic stenosis. Scleroses of the coronary arteries were not graded 
more than 2 in any case. In the 7 cases with this type of fundus 
picture in the group of coronary sclerosis the average age was sixty- 
five vears and the degree of hypertension was not great at the time 
of examination. The coronaries were sclerosed, graded 3 to 4 in 
all. Only two of the hearts weighed more than 600 gm. In the one 
case in the group of mixed types the patient was aged seventy-three 
years, the hypertension was of only moderate severity and the coro- 
nary vessels were sclerotic, graded 3; the heart weighed 505 gm. 
In all cases, therefore, showing the senile type of retinal arterio- 
sclerosis the average age was sixty-nine years and the hypertension 
apparently was mild. The degree of retinal arteriosclerosis was 
graded 1 in all but 3 cases, which were graded 2. 

Turning next to a consideration of the 52 cases of all groups 
showing the hypertension type of retinal arteriosclerosis we found 
the average age to be fifty-six years; the hypertension was, on the 
whole, more severe, and the hearts were, as a rule, much more hyper- 
trophied. Only 3 did not have hypertension at the time of exami- 
nation. In 19 the sclerosis was graded 1, in 21, graded 2, and in 12 
graded 3. There were 7 with the retinitis of benign hypertension, 12 
with the retinitis of malignant hypertension and 7 with a few areas 
of retinal hemorrhage. All of those with retinitis had severe cardiac 
disease, apparently due mainly to the hypertension, and all of those 
with the malignant type had evidence of renal injury in addition to 
cardiac injury. 

Retinal Arteriosclerosis in Heart Disease Due to Hypertension and 
Coronary Sclerosis. Surveying next only the two groups of cardiac 
disease due to hypertension and coronary sclerosis it was noted 
that the average age of those in each group with retinal arterio- 
sclerosis of hypertension type was fifty-six years and the average 
age of those with retinal arteriosclerosis of senile type was sixty-five. 
The senile type occurred, however, only in the group of coronary 
sclerosis. The cases in the group of coronary sclerosis with the 
senile type of change showed evidence of a milder type of hyper- 
tension, either in the degree of hypertension or in the degree of 
hypertrophy of the heart. 

Attention must be called to the 6 cases of the 137 in which hyper- 
tension was present without the presence of retinal arteriosclerosis 
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of either the hypertension or the senile type. Two of these were 
cases of exophthalmic goiter, 2 were cases of chronic endocarditis, 
| was a case of toxic adenomatous goiter with chronic endocarditis 
and hypertension, and one was a case of toxic adenomatous goiter 
with hypertension. In the first 2 cases the hypertension was mild 
and the hearts were only moderately hypertrophied, but in the other 
t cases the hypertension was fairly severe in all, although the hearts 
were not greatly hypertrophied. In 1 of the latter, the hyper- 
tension was of ten vears’ known duration. 

Summary. A series of 137 patients with heart disease who had 
had their ocular fundi examined and who came to necropsy was 
studied to determine the value of ophthalmoscopy in the diagnosis 
and prognosis of heart disease. The series included a fairly repre- 
sentative group of each of the main types of heart disease. 

Only three types of changes in the fundi relevant to the cardiac 
disease were observed, and only one of these was pathognomonic; 
namely, the embolic lesions in subacute bacterial endocarditis. 
These lesions, however, are difficult of interpretation by those 
unfamiliar with the picture. The other two types of changes, 
although not pathognomonic of heart disease, are of value in diag- 
nosis and prognosis. These are the two main types of retinal arterio- 
sclerosis, the hypertension type, with or without associated retinitis 
and the senile type, both of which are found in association with 
hypertension. 

When retinal arteriosclerosis of hypertension type is found, it 
always signifies that hypertension is present or has been present, 
a fact which has been amply shown by other authors. On the other 
hand, the absence of this fundus picture does not exclude hyper- 
tension, since the retinal changes are not found in a small percentage 
of cases. If they are present in a patient with heart disease, less 
than sixty vears of age, who does not have other evident cause for 
such disease, hypertension may be assumed to be the cause. If in 
addition to the retinal arteriosclerosis retinitis of the hypertension 
type is present, hypertension is always the most important factor 
in the cardiac disease; and the course of this disease is likely to be 
more rapid and severe than in cases in which retinal arteriosclerosis 
alone is present. If, however, retinal arteriosclerosis of hyperten- 
sion type without retinitis is present in patients old enough to be 
the subject of severe coronary sclerosis, the existence of this type 
of fundus picture indicates only that hypertension is or has been 
present. One must rely in such cases on the symptoms for the inter- 
pretation of the degree of sclerosis of the coronary arteries. 

Retinal arteriosclerosis of senile type occurs in older persons 
aged more than sixty, usually with hypertension. The hyperten- 
sion in such cases usually is not severe, and if cardiac disease exists, 
the hypertension may be excluded as the important causal factor 
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and severe coronary sclerosis may be assumed to be present. Stated 
otherwise, if an older person with cardiac disease and hypertension 
but without evidence of toxic goiter or endocarditis, has retinal 
arteriosclerosis of the senile type he probably has severe coronary 
sclerosis. On the other hand, in such a person the presence of the 
hypertension type of retinal arteriosclerosis does not allow one to 
exclude the existence of serious coronary sclerosis. We may assume, 
then, that persons who live long enough with hypertension for a 
pathologic degree of coronary sclerosis to develop, or whose cardio- 
vascular system has accommodated sufficiently to the hypertension 
to allow of a longer span of life, have had a milder degree of arteriolar 
disease and probably have been originally endowed with a more 
potentially flexible coronary circulation. It is probable that what 
we designate as retinal arteriosclerosis of the senile type is the 
resultant of a longer standing but milder hypertension. On the 
whole, we have found that the patients in the group of coronary 
sclerosis have milder hypertensive disease than those in the hyper- 
tension group, irrespective of whether the retinal arteriosclerosis is 
of the hypertension or of the senile type. 

Conclusions. 1. In this study about 90 per cent of patients with 
heart disease who have hypertension show some degree of retinal 
arteriosclerosis. 

2. About 96 per cent of patients with heart disease due to hyper- 
tension alone show retinal arteriosclerosis of the hypertension type. 

3. About 92 per cent of patients with heart disease due mainly to 
coronary sclerosis have retinal arteriosclerosis of either the hyper- 
tension or the senile type. 

4. In any case of heart disease in which there is retinal arterio- 
sclerosis of either the hypertension or the senile type, therefore, 
hypertension or coronary sclerosis may be of importance in reference 
to the cardiac failure. Conversely, in any case of heart disease in 
which retinal arteriosclerosis is not present the heart disease is 
usually not due to either hypertension or coronary sclerosis. 

5. If a patient with cardiac disease and hypertension, and with- 
out evidence of toxic goiter or endocarditis, has retinal arteriosclero- 
sis of the senile type, he probably has coronary sclerosis of severe 
degree. 

6. The presence of retinitis, of benign or malignant hypertension 
type, in heart disease indicates severe arteriolar disease due to 
hypertension and warrants a more serious prognosis than the same 
grade of retinal arteriosclerosis alone. 

7. Ophthalmoscopic examination yields negative results in cases 
of heart disease unless the heart disease is due to or associated with 
hypertension or coronary sclerosis, or subacute bacterial endocar- 
ditis. 

8. In subacute bacterial endocarditis, the presence of embolic 
lesions or petechiz in the retina is practically pathognomonic. 
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THE report of Evans, in 1918, of the close relationship between 
Brucella melitensis and Brucella abortus renewed interest in the 
possibility of human infection with the Bang bacillus. Brucella 
abortus was first isolated from a human source in 1924 by Keefer. 
In the following vears cases of Brucella abortus infection of bovine 
origin have been reported from various parts of this country as well 
as from Europe and Africa. In 1926, Moore and Carpenter reported 
12 cases from New York; Huddleson, 6 from Michigan; and Dickson, 
one case from California. In 1927, Belyea reported one case from 
Washington; Hull and Black, 4 cases from Illinois; Gilbert and Cole- 
man, 15 cases from New York; and Evans summarizes 20 cases from 
different parts of the United States but includes porcine as well as 
bovine infection. Among the cases reported in 1928 are 83. by 
Hardy from lowa; 7 by Sensenich and Giordano from Indiana; and 
one by Scott and Saphir from Ohio; McAlpine and Mickle, and 
others, report evidence of infection in Connecticut; and Kern 
reports one case from Pennsylvania and one from Virginia and 
summarizes some of the cases previously reported. 


| 
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The diagnosis in July, 1926, of a case of undulant fever at the 
Metropolitan Life Insurance Company Sanatorium at Mount 
McGregor led to a study of the herd supplying the sanatorium with 
milk, and later to a study of the sanatorium patients. Agglutina- 
tion tests for Brucella abortus were made on the blood serum from 
each patient admitted; the sera of the cows were tested for aggluti- 
nins at intervals of from two to five months and their milk was inoc- 
ulated into guinea pigs for the detection of Brucella abortus. 

The sanatorium, maintained for disabled employees of the company 
forms an isolated community on Mount McGregor. Grade A raw 
milk is supplied from one of the company farms in the valley nearby. 
The dairy is well equipped and handled and the milk counts seldom 
exceed 500 bacterial colonies per cubic centimeter. According to 
accepted bacteriologic standards, the patients receive raw milk of 
exceptionally high quality. 

Studies on the Herd. Agglutination tests were done every two 
months for the first six months and then at intervals of from three to 
five months, making a total of nine tests. For the testing, serum 
dilutions of 1 to 60, 1 to 120, 1 to 180 and 1 to 540 are used and 
agglutination at 1 to 120 is considered evidence that the animal is 
infected, while agglutination at | to 60 is suggestive of infection. Of 
the sera of 151 cows bled in December, 1926, 56 agglutinated at 
1 to 120 or higher, and 26 at 1 to 60, while 69 did not agglutinate 
Brucella abortus No. 80. In September, 1928, 118 cows were bled; 
37 showed agglutinins in serum dilutions of 1 to 120 or higher, 10 in 
1 to 60, while 71 were negative. 

Cultural studies were made on the blood of all the cows in the 
herd and on the urine of five infected cows. We were unable to 
isolate Brucella abortus from any of this material. 

Studies on the Milk. A sample of the milk from each cow is inocu- 
lated intraperitoneally into at least one guinea pig. Six weeks 
later the guinea pigs are killed and carefully autopsied. The spleen 
is removed aseptically and cultured on serum agar in an atmosphere 
of 10 per cent CO... Abortus infection is evidenced by the enlarge- 
ment of the spleen with the formation of tubercle-like lesions, the 
presence of small necrotic foci—1 to 2 mm. in diameter—in the 
liver, abscess formation in the epididymis, and sometimes by joint 
involvement. The blood sera of infected guinea pigs agglutinate 
Brucella abortus No. 80 in dilutions of 1 to 135 or higher and the 
spleen cultures are invariably positive. 

The milk from each cow in the herd is thus studied at frequent 
intervals. From milk samples of 24 cows we have obtained cultures 
of Brucella abortus. Twenty-three of these animals had serum 
titres of 1 to 120 or higher. The twenty-fourth cow possessed no 
agglutinins in her serum at the time of the first, and of the second 
positive milk culture. Later her serum gave partial agglutination 
at 1 to 120. This is the only cow in this herd whose milk showed 
evidence of infection before agglutinins appeared in her blood serum. 
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Although we have never been able to obtain Brucella abortus from 
the milk of cows whose serum titre is 1 to 60, neither have we been 
able to recover this organism from the milk of 33 of the 56 cows with 
titres of | to 120 or more. Eleven of these animals whose milk was 
not infected, had agglutinin titres ranging from 1 to 1000 to 1 to 
32,000. Therefore, a high serum titre does not necessarily indicate 
that a cow is discharging Brucella abortus in her milk. 

We have always obtained positive cultures from the milk of a few 
of the cows. With many of the infected cows, however, at least one 
milk sample has failed to infect guinea pigs. This suggests that the 
organisms may be present in very small numbers or that they are 
not being continuously discharged into the milk. 

Studies on the Patients. Dilutions of | to 15, 1 to 45 and | to 135 
are used routinely on human sera and an agglutination at 1 to 15 is 
considered significant. 

During a period of a little less than two years, we have studied the 
blood sera of 851 patients and 155 staff members for agglutinins. 
Ninety-one or 9 per cent of these agglutinated Brucella abortus No. 
SO in dilutions of 1 to 15 or higher. Twenty-four of the 91 had 
titres varying from | to 45 to 1 to 3200. In some instances the 
agglutinins persisted in the blood from six to eighteen months. 

The patients, all adults, come from cities in all parts of the United 
States and Canada, although the majority are from the Home Office 
of the Company in New York City. Forty-four, or 48 per cent, of 
the patients had diagnoses of tuberculosis; 10, chronic tonsillitis or 
sinusitis; and 6, ulcerative conditions of the intestinal tract; while the 
remainder suffered from various diseases. 

Milk forms an important part of the sanatorium diet, and the 
patients, because of pre-existing illness, were doubtless very sus- 
ceptible to the abortus infection of the milk supply. The staff 
members for the most part had no clinical symptoms at the time of 
their positive agglutination but it is of interest that this portion of 
the staff find sanatorium life expedient or desirable if they are to 
work at all. 

In a few cases, symptoms of undulant fever were very apparent. 
The patients were confined to bed, gave agglutination titres of 1 to 
1200 or higher and had a leukopenia with a relative lymphocytosis. 

One case is of particular interest clinically. The patient had 
severe pains in the lumbar region and his temperature ranged from 
98.6° to 103.6° F. Since he had a history of tuberculosis, Pott’s 
disease was for a time suspected. Later his symptoms were found 
to be due to Brucella abortus infection which was apparently local- 
ized in the paravertebral lymph nodes. The leukocyte count was 
5200 with 57 per cent polymorphonuclears, 29 per cent lymphocytes 
and 13 per cent mononuclears. The first blood sample, taken shortly 
after the onset of symptoms, agglutinated Brucella abortus No. 80 
at 1 to45. Other samples were taken at three- to five-day intervals. 
A higher serum titre was obtained with each successive specimen 
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but the blood cultures were negative. Blood collected twelve days 
after the first sample had a serum titre of | to 1440 and from it 
Brucella abortus was isolated by culture and by guinea-pig inocula- 
tion. Agglutinin absorption tests demonstrated the organism to be 
the abortus variety of Brucella melitensis. This culture produced 
abortion when inoculated by Carpenter into the mammary duct of 
a pregnant heifer. 

One patient from Maine was referred to the sanatorium because of 
suspected incipient tuberculosis; this diagnosis was not confirmed 
but he was found to be suffering from undulant fever. Tle had then 
been ill for several months and had a serum titre of 1 to 8200. We 
were unable to isolate Brucella abortus from his blood. The 
leukocyte count of this patient, Mr. L., and of two other typical 
cases of undulant fever are tabulated below. 


Per cent Per cent Per cent 
Serum Total polymorpho lympho- mono- 
Patients titre leukocytes nuclears cytes nuclears 
Mr. L. 3200 7800 35 54 9 
Miss C. ; 480 5700 25 6S 7 
Mr. J. 1280 5800 12.5 17 9.5 


The majority of the patients had very mild symptoms which were 
usually referred to manifestations of other diseases. Undulant 
fever as an entity was seldom recognized by the clinician and the 
evidence of the agglutination test was frequently the outstanding 
indication of abortus infection. The majority of the staff, even 
those with titres of 1 to 45 or higher, went about their work either 
asymptomatic or attributing their symptoms to some more obvious 
cause. In fact, several of the bloods from staff members were taken 
primarily because of interest in other serological tests and infection 
with Brucella abortus was entirely unsuspected. 

Blood samples were routinely taken from the patients during their 
first week of residence. Agglutinins were frequently present in the 
serum at this time, although in some instances they were produced 
rather slowly, the initial negative finding being followed after some 
months by a positive one. One staff member was negative when 
first tested but nine months later his serum agglutinated at 1 to 45 
and this titre has persisted for over a year. 

From November 29, 1926, to November 17, 1927, the sera of 510 
patients and 89 staff members were tested and &2 of these contained 
agglutinins. Seventy-one of the 82 sera were from patients and 11 
were from staff members. By the end of this period, the cows 
producing infected milk had been segregated. 

From November 18, 1927, to June 16, 1928, no sera which agglu- 
tinated even in a dilution of 1 to 15 were obtained from the 228 new 
patients admitted nor from the 42 additional staff members tested, 
although many of the earlier cases maintained fair titres. During 
this period of seven months, the guinea-pig inoculations indicated 
that the milk was free from abortus organisms. 


KING, CALDWELL: BRUCELLA ABORTUS 119 


From June 27, 1928, to November 1, 1928, sera from 113 new 
patients and 24 staff members were examined and agglutinins were 
present in 9 of these. These findings indicated that the milk 
was again infected. There was in the herd one young cow with an 
agglutinin titre of | to 2000. Her milk had failed to infect guinea 
pigs at the beginning and at the middle of this, her first, lactation 
period. A guinea pig inoculated with a third sample showed that she 
was discharging Brucella abortus in her milk. According to our 
records, the other cows whose milk was used raw, were all producing 
abortus-free milk and this one animal was doubtless responsible for 
the production of agglutinins in the sera of some of the new patients. 

Discussion. We have submitted data indicating that the inges- 
tion of raw milk infected with Brucella abortus produces agglutinins 
and causes undulant fever in man. When this study was begun in 
1926, we were aware of the presence of infectious abortion in our 
dairy herd but we had no evidence that the milk might be a menace 
to the health of the sanatorium patients and staff. In fact, when 
we instituted routine agglutination tests for Brucella abortus, we 
expected that some of our patients, like Mr. L., might be coming to 
us already ill with undiagnosed undulant fever. Hence agglutina- 
tion tests were done routinely within a week of admittance to the 
sanatorium and comparative ly few of the patients were tested after 
longer residence. It is surprising, perhaps, that agglutinins were 
produced so promptly after drinking infected milk, but this has been 
verified by the unpublished results of our feeding experiments with 
monkeys. Eyre reports that agglutinins frequently appear in the 
blood of Malta fever patients by the fifth day and sometimes earlier. 

The patients were all from cities or towns and, as a rule, had not 
drunk raw milk until they came to the sanatorium where it became 
an important part of their diet. In the majority of instances, the 
symptoms were mild or attributed to manifestations of other diseases 
and undulant fever would not have been recognized if routine 
agglutination tests had not been made. This study indicates that 
the presence of agglutinins in human sera, even in low dilutions, is 
due to infection with Brucella abortus. When the sanatorium 
patients were all consuming raw infected milk, only a portion of 
them developed agglutinins for Brucella abortus and when there 
was no Brucella abortus infection of the milk, agglutinins were not 
produced in the sera of the patients. 

Goats have never been kept on any of the company farms nor are 
they kept on any of the adjacent farms. 

Swine are kept on one of the group of Metropolitan Life Insurance 
Company farms but not upon the dairy farm and the swineherds 
have no contact with the dairy or with the cattle. All milk fed 
to the pigs is pasteurized. There is no history of contagious abortion 
in the swine. 

The evidence in this study, and especially the correlation between 


120 KING, CALDWELL: BRUCELLA ABORTUS 


the periods of Brucella abortus infection of the milk supply and the 
appearance of agglutinins in the sera of the patients, indicate a 
bovine rather than a porcine origin of our cases. Carpenter and 
King in their summary of 155 reported cases of undulant fever find 
that only 7 had any possible contact with swine. Hardy in his 
report of 83 cases in Iowa states that 11 of the infections were 
acquired from swine. 

The similarity between Malta fever and infection with Brucella 
abortus has been discussed at length by Evans and others. Brucella 
melitensis and Brucella abortus are morphologically and biologically 
similar but may be differentiated by means of the agglutinin absorp- 
tion test. Clinically, the two diseases are quite similar but Brucella 
abortus infection is usually less severe than infection with Brucella 
melitensis although there are many mild ambulatory cases of the 
latter on record, some without subjective symptoms. It is said that 
Malta fever is seldom recognized in its early stages, even in countries 
where it is known to be endemic, and the same appears to be true 
regarding Brucella abortus infection in the United States. Shaw 
isolated Brucella melitensis from 10 of 22 apparently healthy 
dock hands in Malta. Carpenter reports Brucella abortus from 
the blood of a patient with an agglutinin titre as low as 1 to 5 
and has obtained the organism from 4 patients who had no demon- 
strable agglutinins in their sera. Keefer* continued to isolate 
Brucella abortus from his patient for several weeks after the fever 
and symptoms had subsided. Is it then surprising that undulant 
fever from bovine sources has been overlooked for vears and that 
many cases are undiagnosed in parts of the country where raw milk 
is consumed? As Evans says: ‘The majority of cases of abortus 
infection which have been recognized in this country were found by a 
few observers, who, having had their attention directed to the disease 
by the recognition of one case, were able to find other cases by 
looking for them.” 

Summary. 1. Individuals with lowered resistance, who drink raw 
milk infected with Brucella abortus may develop agglutinins in 
their blood serum with or without the manifestation of appreciable 
clinical symptoms of undulant fever. Of 851 patients and 156 staff 
members in a sanatorium using raw milk, 91 or 9 per cent showed 
abortus agglutinins when their sera were diluted 1 to 15 or higher. 
Twenty-four of the 91 had agglutinin titres varying from | to 45 to 
1 to 3200. 

2. The presence of abortus agglutinins in human serum is evi- 
dence of infection with Brucella abortus. The agglutinins may 
persist in the serum for months or years after the recovery of the 
patient. 

3. There is complete lack of evidence of porcine infection in our 
herd. The correlation between the periods of Brucella abortus 
infection of the milk supply and the occurrence of agglutinins in 
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the sera of the patients indicates a bovine origin of the cases of 
undulant fever reported in this study. 

4. Brucella abortus may be present in small numbers in the milk 
of infected cows but the organisms may be eliminated for several 
years. 

5. The presence of Brucella abortus agglutinins in the blood sera 
of cows does not determine whether they are discharging Brucella 
abortus in their milk. In a herd of 151 animals, no evidence was 
obtained of the infection of the milk of cows whose sera agglutinate 
at | to 60, while cultures of Brucella abortus were obtained from the 
milk of only 23 cows out of 56 with titres of 1 to 120 or higher. 

6. Brucella abortus was not isolated from the blood or from the 
urine of the infected cows. 
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REVIEWS. 


THE SurGICAL OPERATIONS ON PRESIDENT CLEVELAND IN 1893 
TOGETHER WITH Stx ADDITIONAL PAPERS OF REMINISCENCES. 
By Wituram W. Keen, M.D., Emeritus Professor of Surgery, 
Jefferson Medical College, Philadelphia. Pp. 251. Philadelphia 
and London: J. B. Lippincott Company, 1928. 


REMINISCENCES of prominent medical men are apt to be inter- 
esting, especially if well written, as this is; but as this collection has 
the additional advantage of presenting first-hand evidence of almost 
seventy years of professional experience, one can only wish that the 
modest volume were triple its length. The author, who is now in 
his ninety-third vear (how many authors are there in the nineties’), 
assisted at an operation on a soldier of Napoleon; ofter heard his 
grandmother tell of her meetings with Washington at Valley Forge; 
was an active surgeon throughout the Civil War and has witnessed 
more great medical discoveries than had been made in the previous 
eighteen centuries of the Christian era! In the article on Pasteur a 
keen comparison of that scientist’s pre-paralytic and postparalytic 
achievements is to be found; the evaluation of Weir Mitchell evinces 
the advantages of an intimate but unbiased friendship; while 
“Sixty Years of Surgery’’ speaks for itself. ‘“‘What it Costs to 
Become a Doctor,” “An Episode of the Second Battle of Bull Run,” 
and “The Eighty-fourth Birthday” complete the list. 

E. K. 


Tue Kann Test. A Pracrica, Guipe. By R. L. Kaun, M.S., 
Se.D., Director of Laboratories of the University Hospital, and 
Resident Professor of Clinical Bacteriology and Serology to the 
University of Michigan. Pp. 201; including 6 plates, 6 charts 
and 12 tables. Baltimore: Williams & Wilkins Company, 1928. 
Price, $4.00. 


Tue first chapter treats in detail the phenomenon of precipitation, 
especially as it relates to the Kahn Test. There is a thorough discus- 
sion of the variants which lead to dissimilar results. 

Incidentally the author does not prove the point that the comple- 
ment fixing and the precipitin substances are identical, which he says 
is “in all likelihood” the case, His experiment merely indicates that 
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particulate matter will absorb complement, which fact is well 
recognized. 

The succeeding chapters are essentially an elaboration upon the 
section on “Procedure” in ‘‘Serum Diagnosis of Syphilis by Precipita- 
tion,’ by the same author. 

They deal with the several techniques for the Kahn test, as 
adapted to meet varying conditions, such as the routine test, the 
quantitative procedure with blood and with spinal fluid, and the 
micro procedures. 

The author, in his paragraphs on clinical interpretation may show 
an overoptimism as to the reliability of the results of any single 
antigen method either of complement fixation or precipitation in 
syphilis. 

There is a bibliography of 236 references to the literature since 
1922. The chapters on the mechanism of precipitation are instruc- 
tive and will be of interest to anvone employing precipitation 
methods, especially the Kahn test. F. L. 


Wuat is Lire? By Augusta Pp. 324. Springfield, 
Illinois: Charles C. Thomas, 1928. 


Wui Le the authoress naturally does not conclusively answer her 
title question, she offers an interesting working hypothesis based on 
modern atomic physics. Her qualifications in the field of physics 
are vouched for in the introduction by Compton of Princeton; 
in the field of biology by Pearl of Johns Hopkins. 

Almost half the text is devoted to a discussion of theories in general 
and of the presentation of one theory in particular and to prepara- 
tory statements about “the organism,” ‘‘colloids,” ‘‘matter” and “‘the 
atom,” which are well worth reading for their own sakes by those not 
already possessing expert knowledge in modern physics. An 
extensive glossary makes the book intelligible to those even less 
adequately equipped in this regard. 

The author's fundamental assumption is that protons and elec- 
trons are able to unite in combinations called “Z”’ systems, which, 
differing from ordinary elements in unknown ways, are the “active” 
constituents of living matter. As Professor Compton observes, 
our very ignorance of the nature of the ultimate particles of matter 
makes us admit at least the possibility of such a hypothesis. When 
it is said by competent persons to be applicable in various directions 
and submissible to experimental test in the physical laboratory, it 
should become of interest to all, even though the nature of the ex- 
periments to be tried were not outlined and were far from apparent 
to the reviewer. Let us hope that they will soon be forthcoming! 
Until then it is premature to consider that the subject has been 
advanced. FE. Kk. 
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SpasMopHILIA. By Epwarp C. Wricntsman, M.D., formerly 
Clinical Assistant in Pediatrics, Northwestern University Medical 
School, Chicago. Pp. 155; 24 illustrations. Boston: Richard 
G. Badger, The Gorham Press, 1928. 


THovuGu entitled Spasmophilia, this book is not a monograph, as 
only about one-fifth of the text is devoted to this subject. The 
remainder of the book concerns itself with infant feeding and with 
rickets. 

It is designed for the general practitioner and is properly practical 
in nature and brief in discussion. The problems of infant feeding 
are considered with order and clarity. 

It is disappointing to find the use of parathyroid hormone con- 
sidered so vaguely and not to find some discussion of irradiated 
ergosterol. To others than the reviewer, the very informal style of 
the book may not detract from its dignity. 

J. S. 


REPORT OF THE INTERNATIONAL CONFERENCE ON CANCER, London, 
July 17 to 20, 1928. Rp. 588. New York: William Wood & 
Co., 1928. Price, $12.00. 


Tuts work is an encyclopedia on cancer. It is made up of a 
number of sections, the more important of which deal with the 
etiology, the relative values of surgery, radiation and chemotherapy 
in treatment, occupational cancer, sarcoma of bone, diagnostic 
methods, and the geographic and racial prevalence of cancer. 
The work contains much of the experimental, as well as clinical 
work, on cancer. The papers are on the whole extremely well 
written, the authors (Ewing, Murphy, Loeb, Miles, Lockhart- 
Mummery, Quick, Handley, Cheval, Lane-Claypon, Wood, Bang, 
Moynihan, Sprigg and many others) having been carefully selected. 
This book should prove most valuable to any one interested in the 
subject or any subdivision of it. I. R. 


CoLLomw CHEMISTRY, THEORETICAL AND AppLIED Vol. II. Biology 
and Medicine. By Selected International Contributors. Col- 
lected and Edited by JERoME ALEXANDER. Pp. 1029. New 
York: The Chemical Catalog Company, 1928. Price, $15.50. 


IT is impossible in a brief review to give an adequate idea of the 
great range of subjects treated in this large volume of over a thou- 
sand pages, but it may be said that few of the more important 
applications of colloid chemistry to biology and medicine have been 
overlooked. As would be expected in a work prepared by over 50 
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separate authors (many of them acknowledged leaders in their 
respective fields), the treatment of the different aspects of the sub- 
ject shows a certain lack of unity, which under the circumstances 
can scarcely be considered to be a fault. It might be wished that 
several of the contributions which fall decidedly below the scientific 
level of the remainder had been omitted and the space they occupy 
used for the extension of the sections contributed by such distin- 
guished authorities as, for example, Sir William Bragg, Willstiitter, 
Héber and E. B. Wilson. However, most readers will disregard 
these rather minor blemishes and will find in the volume an enor- 
mous amount of valuable and interesting material, much of it other- 
wise difficult to obtain. M. J. 


Nepuritis: Its PROBLEMS AND TREATMENT. By T. [zop BENNETT, 
M.D., F.R.C. Physician with charge of outpatients, Middlesex 
Hospital, London. Pp. 94; 3 illustrations. London: Oxford 
University Press, 1929. 


Tus book consists of the Goulstonian Lectures delivered before 
the Royal College of Physicians in 1928, in which the problems of 
uremia, of edema, and of hypertension were discussed, to which 
have been added chapters on the classification of nephritis and on 
treatment. Much recent work is presented with an extremely 
pleasant style, but the omission of important evidence (as for 
instance, the osmotic pressure of the plasma proteins in edema) 
renders the opinions expressed unconvincing. 


J. H. 


INFECTIONS AND Foop InToxicaTions. By SAMUEL REED 
Damon, A.M., Pu.D., Associate Professor of Bacteriology, Johns 
Hopkins University. Pp. 266; 33 illustrations. Baltimore: 
Williams & Wilkins Company, 1928. Price, $4.00. 


A piscussIoNn of the infections and the intoxications in which food 
plays an essential réle in the transmission of the infectious agent or 
toxic material; it does not include food adulteration with chemicals, 
infectious disease due to chance consumption of inadvertantly 
infected foodstuffs, diseases due to specific hypersensitiveness to 
certain foods, nor the avitaminoses. In Part I are considered the 
paratyphoid infections from food, tuberculosis from milk and meat, 
Malta fever from goats’ milk (Brucella melitensis), septic sore throat 
from milk and actinomycosis. (The failure to refer to Brucella 
abortus infection from cows’ milk is an important omission.) Part II 
deals with the food intoxications: botulism, mushroom poisoning, 
grain intoxications (ergotism, lathyrism), milk sickness, potato 
poisoning, fish and shellfish poisoning. Part III takes up the zoé- 
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parasitic infections acquired through food: trichinosis, teeniasis and 
others. The last two chapters having been written by Norman R. 
Stoll. While the author makes little claim of originality in the 
work, he has performed a most creditable task in gathering into this 
volume a great deal of material that heretofore could be found 
only by a laborious search in many textbooks, monographs and 
periodicals. R. k. 


“LINICAL ELECTROCARDIOGRAMS. ‘THEIR INTERPRETATION AND 
SIGNIFICANCE. By Frepertck A. B.S., M.D., M.S. 
in Medicine, Associate Professor of Medicine, The Mayo Founda- 
tion, University of Minnesota. Pp. 219; 368 illustrations. 
Philadelphia and London: W. B. Saunders Company, 1929. 
Price, $8.00. 


From the frequency with which books on this subject are appear- 
ing, it is safe to infer that electrocardiography is a good selling 
proposition in the medical book world—and at steadily rising prices! 
When Lewis’ Clinical Electrocardiography was the only one in the 
field it sold for a modest sum; now that there are many —and surely 
all cannot be superlative— the price has risen to four, six and eight 
dollars. The margins are greater, to be sure, and the illustrations 
more spacious, but it is much to be doubted if there is a proportion- 
ate gain in value of the information extended. 

Relieved of these strictures, the reviewer can conscientiously 
recommend the new book to those who wish to be led by easy stages 
through the steps of reading and evaluating clinically both typical 
and transitional records. Both illustrations and bibliography are 
liberally and well done. E. K. 


SprnaL ANESTHESIA. By Cuartes H. Evans, M.D. Pp. 203; 
41 illustrations. New York: Paul B. Hoeber, Inc., 1929. 
Price, $5.50. 


THE author gives a survey of the literature on the general subject 
of spinal anesthesia and collects the available data, both clinical 
and experimental into a readily accessible form. He shows that 
spinal anesthesia is not only safe, when given understandingly, but 
that it is the most satisfactory type of anesthesia in a large group of 
cases. He quotes freely from his own wide experience as well as 
from the writings of Labat, Babcock, and others. 

The technique which he recommends is based upon his own per- 
sonal experience and data and in many instances he has added valu- 
able points that enhance the value of this type of anesthesia which 
bids fair to replace all other forms in popularity. 


| 
= 
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The work is a very complete, concise and at the same time a 
comprehensive presentation of a valuable surgical handmaid. It is 
nicely written, judiciously illustrated and well edited. It is well 
worth ownership. E. E. 


THyroxIngE. By Epwarp C. M.S., Pu.D., D.Sc., 
The Mayo Foundation, Rochester, Minn. Pp. 265; 39 illustra- 
tions. New York: The Chemical Catalog Company, 1929. 
Price, $5.50. 


Tuts is an excellent review of the physical, chemical and physi- 
ologic properties of thyroxine, prepared by one who is perhaps the 
foremost authority on the subject. It is published under the egis 
of the American Chemical Society, as one of a series of scientific 
and technologic monographs. It is really more than a monograph, 
as it contains a comprehensive discussion of the normal and abnor- 
mal physiology of the thyroid gland, with some clinical applications. 
The style is smooth but concise; the literature has been thoroughly 
reviewed (there are 541 references) and the important contributions 
well summarized. The book constitutes the most authoritative 
single work extant on thyroxine and its relation to thyroid phy- 
siology, and belongs in the library of every clinician and physiologist. 


E. R. 


BOOKS RECEIVED. 


NEW BOOKS. 


History of Blockley. A History of the Philadelphia General Hospital from its 
Inception, 1731-1928.* By Joun Croskey, M.D. Pp. 765; 
15 illustrations. Philadelphia: F. A. Davis, Company, 1929. Price, 
$10.00. 

Physical Therapeutic Technic.* By FRANK Burter GranGcEr, M.D. Pp. 
417; 135 illustrations. Philadelphia: W. B. Saunders Company, 
1929. Price, $6.50. 

Die Menschenthymus in Gesundheit und Krankheit. II. Das Organ Unter 
Anormalen Kérperverhdltnissen.* By J. August Hammar. Pp. 1114; 
815 illustrations. Leipzig: Akademische Verlagsgesellschaft m.B.H., 
1929. 

Four Centuries of Medical History in Canada.* By Joun J. Heacerry> 
M.D., D.P.H. Two volumes totaling pp. 769; 38 illustrations. Chicago: 
University of Chicago Press, 1928. Price, $12.00. 

International Medical Annual for 1929. Pp. 568; 160 illustrations. New 
York: William Wood & Co., 1929. Price, $6.00. 

A useful chronicle—mostly by British authors—for those who are 
satisfied with an annual attempt to keep up-to-date. 

Progressive Relaration.* By Epmunp Jacopson, M.D. Pp. 429; 69 
illustrations. Chicago: University of Chicago Press, 1929. Price, 
$5.00. 

* Reviews of titles followed by an asterisk will appear in a later number. 
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Diagnostic Methods and Interpretations in Internal Medicine.* By SAMUEL 
A. LOEWENBERG, M.D., F.A.C.P. Pp. 1032; 547 illustrations. Phila- 
delphia: F. A. Davis Company, 1929. Price, $10.00. 

The Mobilization of Ankylosed Joints by Arthroplasty.* By W. Russeui 
MacAustanp, M.D. and ANprEw R. MacAustanp, M.D. Pp. 252; 
154 illustrations. Philadelphia: Lea & Febiger, 1929. Price, $4.00. 

A Patient's Manual of Diabetes. By Herpert W. Moxon, B.A. (CANTAB.), 
M.R.C.S. (Ena.), L.R.C.P. (Lonp.). Pp. 132. New York: William 
Wood & Co., 1929. Price, $2.25. 

Written “with both eves upon the patient,”’ that is, not for the medical 
practitioner. 

A New Treatment of Cancer and Chronic Diseases. By LA Foresr Porrer, 
M.D. Pp. 148. Boston: Richard G. Badger, 1929. 

Not to be recommended, unless one expects profit from unsupported 
meanderings through the psychophysical treatment of the body, the 
electronic concept of human energy, and so on. 

Diseases and Deformities of the Spine and Thorax.* By ARTHUR STEINDLER, 
M.D., F.A.C.8S. Pp. 573; 76 illustrations. St. Louis: C. V. Mosby 
Company, 1929. Price, $12.50. 

Medicine. Its Contribution to Civilization.* By Eywarp B. Vepprr, A.M., 
M.D., D.Sc., F.A.C.S. Pp. 398. Baltimore: Williams & Wilkins 
Company, 1929. Price, $5.00. 

Old Age. The Major Involution.* By Auprep Scorr Warruin, Pa.D., 
M.D., LL.D. Pp. 198; 29 illustrations. New York: Paul B. Hoeber, 
Inc., 1929. Price, $3.00. 


NEW EDITIONS. 


Surgical Pathology. By Boyp, M.D., M.R.C.P., Ep. Second 
edition. Pp. 933; 489 illustrations. Philadelphia: W. B. Saunders 
Company, 1929. Price, $11.00. 

An improvement on what was already a very good book. There have 
been extensive revisions and additions (including 130 new illustrations) 
so that the type was entirely reset. Many of the defects of the first 
edition (see this Journal, 1925, 169, 598) have been removed. 

Diseases of Children.* Edited by Str ArcuitpaLp FE. Garrop, the late 
FreDERICK Barren, HuGcH THuRsFIELD and DoNnaLp Paterson. 
Second edition. Pp. 1106; 205 illustrations. New York: William 
Wood & Co., 1929. Price, $13.00. 

Diseases of the Nose, Throat and Ear. By E. B. Gueason, M.D., LL.D. 
Sixth edition. Pp. 617; 262 illustrations. Philadelphia: W. B. Saunders 
Company, 1929. Price, $4.50. 

The Technic of Local Anesthesia. By Artuur E. Herrzier, A.M., M.D., 
Pu.D., LL.D. Fourth edition. Pp. 284; 146 illustrations. St. Louis: 
C. V. Mosby Company, 1929. Price, $6.00. 

Emphasizing, like the previous editions, what operations can best be 
done under local anesthesia and the importance of the operator’s skill. 
Laboratory Technique. The Methods Employed at St. Luke’s Hospital, 
New York. By F. C. Woop, Karu Vocet and L. W. FamMuLener. 

Third edition. Pp. 318. New York: James T. Dougherty, 1929. 

This, or another as good, and I know of none better, should be on hand 
wherever hospital laboratory tests are being made. Reinforced by the 
larger books with explanatory and comparative data, they are most 
useful in giving concrete information when it must be had and quickly. 

* Reviews of titles followed by an asterisk will appear in a later number. 
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The Therapeutic Influence of the Reticulo-endothelial System.— 
Sax (Wiener med. Wehnschr., 1927, 77, 865) points out that the reticulo- 
endothelial system (especially prominent in the spleen, lungs, bone 
marrow, Kupffer cells of the liver and the cutaneous connective system) 
is through its properties of phagocytosis an important agent in the 
purifying mechanism of the blood. It is also generally considered as 
the chief source of antibody production, as is shown by the fact that 
the antibodies are considerably reduced after proper blockage of the 
system or after splenectomy. If strain is put upon the reticulo-endo- 
thelial system its cells swell and reproduce rapidly, with many appearing 
in the blood stream. For instance, in subacute bacterial endocarditis 
many of these cells can be found laden with bacteria. The system is 
considered to be of great importance in intravenous therapy for many 
materials injected into the blood stream disappear from it quickly with 
deposition in the reticulo-endothelial system. Blockage of the system 
may be caused by hepatic stasis or sepsis or can be produced by injec- 
tion of various substances,a procedure which may be of use in septicemia. 

Quantitative Measurements of Pepsin in Gastric Juice before and 
after Histamin Stimulation.— PoLLanp and BioomFietp (J. Clin. 
Invest., 1929, 7, 57) precede their present publication with one on how 
to estimate quantitatively pepsin in the gastric secretion. Having 
given the method, they proceed to report the results of their analysis 
of gastric juice with the stomach at rest and after histamin stimulation. 
In the normal individual there was a concentration of chlorid and total 
output of chlorid after histamin stimulation, but concentration of 
nitrogen and of fixed base fell, although total output was somewhat 
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increased. Pepsin as found in the normal individual follows closely the 
curve of nitrogen concentration and falls markedly after histamin 
injection, although the total amount usually increases. This seems to 
be the most striking feature of the curves—the fall in the concentration 
of pepsin at the height of the secretion. In the abnormal cases, three 
in number, it was found that in a case of sprue, with free hydrochloric 
acid in the stomach, concentration of pepsin was lower than normal and 
did not show the typical drop after stimulation. A woman with per- 
nicious anemia showed that in this disease, as observed in one patient, 
pepsin is still present in small amounts, but there is no relation between 
the nitrogen-pepsin curve. Likewise, in the gastric secretions of a man 
with advanced cancer of the stomach with a total absence of hydro- 
chlorie acid, pepsin was still present, though in small quantities. 


Production of Colds with Micrococcus Catarrhalis.--It has been sug- 
gested that a specific filterable virus is the etiologic factor responsible 
for colds. Ordinary bacteria are conceived to be merely secondary 
invaders. JoHN E. WALKER (J. Infect. Dis., 1929, 44, 254) has held 
that the disorder is not due to a specific virus but a reaction is brought 
on by many different bacteria. As proof of his contention he has pre- 
viously reported two accidental respiratory infections which brought 
about the signs and symptoms of the ordinary common cold. He now 
reports the deliberate production of colds in a volunteer by injections of 
Micrococcus catarrhalis sprayed into the nostrils of the subject. The 
following day the patient had sneezing, profuse watery discharge, 
fullness of the head and nasal obstruction. By the third day the dis- 
charge was somewhat purulent and the fourth day it almost disappeared. 
Nine days later the experiment was repeated without results; about 
three weeks afterward again, this time with a reproduction of the 
symptoms in experiment one. Infections due to M. catarrhalis are 
entirely similar to those produced by B. influenz and B. bronchisepticus. 
It would seem then that bacteria such as are cultivated from nasal 
exudate are primarily responsible for the symptoms of the irritating, 
uncomfortable and disagreeable head cold. 


Pernicious Anemia: Results of Treatment with Liver or its Deriva- 
tives in 67 Cases..-Numerous reports have appeared in the literature 
in the past year on the effect of the so-called liver treatment of pernicious 
anemia. A report by Wyman Ricnarpson (New England J. Med., 
1929, 200, 540) is of value because one may always be confident that 
the work emanating from the Massachusetts General Hospital is of the 
highest type and their reports may be accepted with absolute confidence. 
In the 67 cases of pernicious anemia which were followed from six to 
twenty-eight months, 6 of these patients have died, 5 dying from causes 
other than pernicious anemia and one from complicating toxemia. 
Four of the patients have varying degrees of central nervous system 
symptoms; one patient has carcinoma of the stomach. The remaining 
56 patients are well. Richardson says that this series confirms in every 
way the striking beneficial effects of liver therapy for patients with this 
disease. It is quite possible by following months and years of treatment 
with an adequate liver intake to clear up the central nervous system 


( 


MEDICINE 131 


symptoms, but it is necessary to keep the red-cell count above 4,500,000 
per cm. No one of their patients developed central nervous system 
symptoms during the course of their treatment. Measurements of the 
red-cell diameter were made in 11 cases, the median diameter returning 
to normal or below when the red-cell count attained normal figures. 


The Toxic Constituent of the Bile.--It has long been known that 
bile is toxic, as proved by the lethal effects that occur when bile is 
injected intraperitoneally or flows into the peritoneal cavity when the 
gall bladder is ruptured. Various observers have attempted to define 
what is the toxic constitutent of the bile. Some have held that it is the 
pigment, while others the bile salts, sodium glycocholate and sodium 
taurocholate. Emerson (J. Lab. and Clin. Med., 1929, 14, 635) has 
carried out a series of experiments with ox bile. Sodium glycocholate 
in a 3 per cent solution was injected into 10 dogs and sodium tauro- 
cholate in the same strength was similarly injected into 10 dogs. The 
pigment was obtained from human gall stones dissolved in alcohol and 
it, in turn, was likewise injected into the experimental animals. The 
lethal dose of whole bile averages 9.6 ce. per pound of body weight. 
The fatal dose of 3 per cent sodium glycocholate averaged 8.5 cc. and 
of sodium taurocholate 10.1 cc. The pigment solution was not able 
to produce any alteration of the blood pressure and respiratory rate, 
even up to 25 ce. per pound of body weight. It follows from these 
investigations that bile pigment is not toxic, whereas the bile salts, 
particularly sodium glycocholate, are the toxic constituents of the bile. 

Etiology of Acute Leukemias.—-There is considerable discussion as 
to the pathogenic factor responsible for the interesting condition of 
acute leukemia. In the present communication Rupnirz (J. Lab. and 
Clin. Med., 1929, 14, 497) has, as have most of the writers on the sub- 
ject, advanced some hypotheses as to the causation of the disease. He 
discusses the possibility of the disorder being caused by a filterable virus. 
He mentions the possibility of leukemia being primarily a malignancy 
of the blood-forming tissues, and the last possibility is a special condition 
precipitated either by an infection or an abnormal metabolic state. 
The author, accepting the last theory, then defines leukemia as an 
unusual blood reaction to certain toxins. Because sloughing mucous 
membranes of the mouth are associated with the disease, the suggestion 
is advanced that the necrotic mucous membrane may contain a toxic 
substance which is the causative agent. He contrasts leukemia with 
Schultz’s disease, in which there occurs a disappearance of the granulo- 
cytic elements from the blood stream and he assumes that the toxin in 
both agranulocytosis and acute leukemia is qualitatively the same and 
quantitatively varies. In agranulocytosis the lesion is active. The 
toxin is liberated in large quantities and the hematopoietic system is 
overwhelmed, whereas in acute leukemia less toxin is put forth and the 
blood-forming organs are stimulated to activity so that numerous 
immature cells are thrown into the circulation. Eventually the patient 
dies. As a result of these several hypotheses, Rubnitz believes that 
there is only one type of acute leukemia. The primordial cell may be 
a precursor of either the so-called myelocyte or large lymphocyte. The 
obscure toxin liberated by necrotic membranes is a leukocytolysin. 
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Congenital Syphilis of the Thyroid Gland.—MeNNINGER (.1m. J. 
Syph., 1929, 13, 164) states that both hypothyroidism and hyperthyroid- 
ism occur with congenital syphilis and in some cases unquestionably 
are a part of the syphilitic process. Hypothyroidism is more frequent and 
probably results in most cases from the effect of an intrauterine toxin 
becoming manifest at an early age. Hyperthyroidism is more probably 
the result of a localization of infectious process to the gland and usually 
does not become evident before adolescence. Pathologically the thyroid 
may be increased several times in size, may be of normal size and even 
smaller. It is usually more firm and several authentic cases of gumma 
formation have been reported. 


Blood-stream Infections in Urology.—Scorr (./. (rology, 1929, 21, 
527) says that blood-stream infections occur much more frequently in 
urology than is generally supposed. Transitory infections or bacteremia, 
are much more common than the true septicemias. In 62 per cent of 
the cases presented in this study the blood-stream infections were post- 
operative in origin. The urethra was the probable portal of entry in 
80 per cent of the cases. Seventy-seven per cent of the patients had 
bacillary and 23 per cent coccal infections of the blood stream. Bacillus 
coli was found most frequently occurring in 40 per cent of the cases. 
Death resulted in 18 per cent of the cases. In about 74 per cent of 
these, the infections were postoperative in origin and occurred for the 
most part in patients that were relatively poor operative risks. In the 
light of our present knowledge concerning blood-stream infections in 
urology the greatest hope from the standpoint of treatment is to be 
found in the field of preventive therapy. In the true cases of septicemia 
it is most important to locate and eliminate when possible, the primary 
focus of infection. In the presence of sepsis, pre- or postoperative, 
whether the blood cultures are positive or not, intravenous therapy 
may often be very helpful. 


Fracture of the Carpal Scaphoid.—Grace (Ann. Surg., 1929, 89, 33) 
claims that patients with fracture of the tubercle of the scaphoid obtain, 
as a rule, favorable results. Early recognition and adequate treatment 
offer the only chance for bony union in fracture of the body of the bone. 
Favorable results in fracture of the body of the scaphoid may be 
obtained in cases which are recognized and treated in the acute stage 
although bony union may not be obtained. The chronic cases are 
usually the unrecognized ones. Certain chronic cases, especially in 
people of sedentary occupations, have so little pain and disability that 
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they are best let alone. Chronic cases with persistent pain offer the 
best results to operation. Function or wrist power may not be improved 
in the chronic cases by operation. The patient’s symptomatic or func- 
tional results cannot always be forecast by examination of the Roentgen 
ray in either the early or late cases. 

The Blood Supply of the Thyroid Gland with Special Reference to the 
Vascular System of the Cretin Goiter.— WaANGENSTEEN (Surg., Gynec. 
and Obst., 1929, 48, 613) says that the normal thyroid gland is provided 
with a more liberal and free source of arterial flow than is any other 
gland of its size in the body. In goiter the inferior thyroid artery is the 
larger but the more important vessel. Free anastomoses of all the chief 
arteries of the gland occur in the capsule. Anastomoses between the 
arteries within the gland itself, are thought not to exist, but a few such 
communications were observed on one corrosion specimen. The altera- 
tion in the disposition of the smaller bloodvessels, as goiter is intimately 
related to and dependent on the changes in the connective-tissue stroma 
in which the vessels run. In adenomatous goiter, where such changes 
are common, deviations from the normal size and distribution of the 
interlobular follicular and capillary vessels are frequent. In the goiter 
of the cretin, where degenerative changes are especially prevalent, 
transition from the normal arrangement of these smaller vessels is par- 
ticularly likely to obtain. Degenerative changes in the vessel walls 
of arteries of all orders are common in adenomatous goiters. The large 
extra glandular vessels so frequently seen in cretin goiters represents a 
compensatory attempt to insure a good blood supply to a benign neo- 
plastic process of a hypofunctioning tissue, in which the alterations in 
the stroma have made a normal nutrition impossible. 

Stab Wounds of the Spinal Cord.—Ranp and Patrerson (Surq., 
Gynec. and Obst., 1929, 48, 652) believe that stab wounds penetrating the 
spinal cord are not infrequently seen in large emergency hospitals. The 
initial symptoms are often those of a complete cord lesion. In the 
majority of cases these symptoms change as time passes, usually becom- 
ing Brown-Sequard in type. The degree of recovery varies depe nding 
largely upon the extent of original cord injury. Laminec ‘tomy is indi- 

cated when a foreign body or bone fragments are present in the spinal 

canal. Lumbar puncture should be carried out to determine whether 
there is free blood in the spinal fluid or whether a block exists. Explora- 
tion will depend largely upon these findings. Cerebrospinal fluid leaks 
occasionally are seen and should be closed. 

Extensive Resections of the Small Intestine. —BRENIZER (Ann. Surg. 
1929, 89, 675) says that the arbitrary limit of assured safety, two meters 
applied to resections of the small intestines, is embraced in the term 
extensive. Resections up to and beyond the arbitrary limits have 
become necessary as life-saving measures and have yielded 85.7 per 
cent recoveries from operation, and 65.5 per cent good functional 
results. Functional recoveries in man, as in dogs, are likely dependent 
upon compensatory hypertrophy. Metabolic studies, both in animals 
and man, establish a diet rich in carbohydrates, less of protein but 
poor in fats. 
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The Treatment of Actinomycosis with Small Doses of Tincture of 
Iodin.—Cuirry (Brit. Med. J., 1929, i, 347) reports four cases of 
actinomycosis in which 5 minims of tincture of iodin administered 
thrice daily in milk or in cream exerted a curative effect. 


The Conservative Treatment of Glaucoma. —R. Tien (Therap. d. 
Gegenw., 1929, 70, 71) believes that in spite of the numerous claims for 
recently introduced therapeutic agents pilocarpin and eserin (physo- 
stigmine) is still the best drug for glaucoma. <A 1 to 2 per cent solution 
of the pilocarpin and 0 25 to 0.50 per cent solution of the eserin is used. 
These drugs can be used without danger and change in the therapeutic 
efficiency for years. The usefulness of adrenalin is rather limited. In 
acute iritis with increased pressure and in glaucoma simplex it may be 
beneficial. It is not recommended in hemorrhagic glaucoma. Histamin 
is a more efficient myotic than pilocarpin or eserin (physostigmine). 
Among the substances which may act indirectly ergotamin, bromids, 
calcium, hypertonic salt and glucose solution may be of value. The 
secret of success is the individual treatment of the patient. 


The Beneficial Effect of Vitamin D (Irradiated Ergosterol) in Osteo- 
malacia of Adults.—GoLpsTEIN (Wien. klin. Wehnschr., 1929, 42, 202) 
refers to a number of cases of osteomalacia successfully treated with 
irradiated ergosterol. He reports observations on a male patient, 
aged sixty-five years, who for a number of years suffered from severe 
osteomalacia. The patient received vitamin D in form of “vigantol,”’ 
10 mg. daily and ultraviolet ray treatment. Distinct improvement 
was observed within two weeks. The dose of “vigantol” was then 
increased to 20 mg. daily. Almost four weeks after the beginning of 
the treatment the patient was able to walk. 

Immunity Induced by Superficial Cutaneous Applications. 
LOWENSTEIN (Wien. klin. Wehnschr., 1929, 42, 193) prepared a salve of 
diphtheria toxin and killed diphtheria bacilli. This salve was rubbed on 
the skin of about 400 children who were positive for the Schick test. 
Local or general reaction was not observed. Seventy per cent of these 
became “Schick negative. ” The examination of the sera for antitoxin 


titer indicated an increase in the antitoxin unit. The antitoxin forma- 
tion lasts long after the application of the salve over the skin. From 
the observations it is clear that the human skin is capable of neutraliz- 
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ing considerable amount of diphtheria toxin. The significance of the 
skin as a source of immunity is underestimated at present. By rubbing 
the salve into the uninjured skin antitoxin formation can be produced. 
This can be demonstrated in the blood. High antitoxin values are 
reached within sixty days if the salve is rubbed in one to three times at 
intervals of fourteen days. This “salve method” is easily carried out 
and is entirely harmless. Investigations are in progress to study this 
method in other infectious diseases. 


Malaria Treatment in Congenital Syphilis. Kunpratirz (Therap. d. 
Gegenw., 1929, 70, 61) claims that a considerable number of patients with 
congenital lues are resistent to intense arsenical therapy. The author 
believes that in these children malaria treatment should be tried. The 
indications for malaria treatment are: (1) Involvement of the central 
nervous system; (2) patients with positive spinal fluid, even if symptom- 
free; (3) all cases with late manifestations, which are resistent to other 
specific treatments; (4) patients with positive blood serology, who fail 
to respond to other therapeutic measures. The malaria treatment in 
children is without danger. The youngest patient was three years of age. 
Contraindication of the treatment is organic heart disease, nonsyphilitic 
nephritis, active tuberculosis and severe anemia. 

Three to 5 cc. of blood from a patient with malaria is injected sub- 
cutaneously or intramuscularly. After nine to fourteen days fever 
develops. The patient is allowed to develop 8 to 10 attacks of chills 
with fever, which is then stopped with 0.2 to 0.5 gm. of quinin admin- 
istered twice daily for three days. Salvarsan treatment may be advisa- 
ble following the malaria treatment. 

Local Anesthesia in Operations for Hemorrhoids and Fissure of the 
Anus.— BarBER (Brit. Med. J., 1929, i, 396) states that local anesthesia 
for the operative treatment of hemorrhoids and fissure of the anus has 
many advantages over a general narcosis. A modified Reclus solution is 
used which consists of 0.5 egs. of novocain, 1.6 cc. (24 minims) adrenalin 
(1 to 1000) and 100 ce. of physiologic saline solution. The injections 
must be well spaced so that considerable extent of the subcutaneous 
tissue is infiltrated. After preparation the patient is put in the lithot- 
omy position. (1) About six pledgets of cottonwool are first prepared, 
their diameter being that of the little finger and their length 1 inch. 
They are tied in the middle with a piece of silk or linen thread to be used 
as a tractor for removal. The pledgets are soaked in 15 to 20 cc. of the 
solution and are introduced into the anus, while the patient ‘bears 
down.” (2) The anus and the surrounding skin is rubbed with iodin. 
(3) Six to eight injections are made then along the junction of the skin 
and mucous membrane, so as to encircle the anus. The total amount 
of solution used is 30 to40 ce. (4) The pledgets are removed. (5) The 
forefinger of the left hand is inserted into the rectum, and after the 
internal sphincter is hooked it is drawn down. (6) The sphincter is 
encircled with six to seven injections equal to 30 to 35 cc. of the solution. 
Insensibility is now complete. This method of anesthesia was used by 
the author since 1910 without a complication or a single slough. The 
extra time required is richly compensated by the good results. 
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The Treatment of Malaria with Plasmochin. —Plasmochin was used in 
the treatment of malaria on 100 patients by Nissenspaum (Wein. klin. 
Wehnschr., 1929, 42, 300). A dose of 0.15 gm. of plasmochin, used 
originally, was abandoned because it frequently produced severe 
cyanosis. Doses of 0.06 to 0.1 gm. administered daily were effective. 
Such amounts were given for five days, followed then by a period of one 
week without drug therapy. The duration of the treatment was six 
to seven weeks. Cyanosis was occasionally observed as a complication, 
due to the presence of methemoglobin. Diarrhea and generalized aches 
also developed in a few cases. The presence of jaundice does not con- 
traindicate the use of plasmochin. The author believes that plasmochin 
is an effective agent in the treatment of malaria, especially in the tertian 
and quartan types. Remissions are apt to occur less frequently after 
plasmochin than after quinin. In tropical malaria, plasmochin should 
be given together with quinin, thereby preventing the development of 
gametes. Plasmochin is the first known preparation capable of destroy- 
ing the gametes of tropical malaria. In cases of quinin idiosyncrasy, 
quinin resistant malaria, and pregnancy, plasmochin may efliciently 
replace quinin. 
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The Premature Infant.—Clinical and Pathological Study.--CLrin 
(Am. J. Dis. Child., 1929, 37, 751) studied 102 infants. Clinically he 
found that cyanosis in premature infants is the most important symp- 
tom and is of great diagnostic and prognostic value. The graver patho- 
logic process, such as infratentorial hemorrhage, atelectasis and infec- 
tions, can often be diagnosed on the type of cyanosis. He presents a 
tentative classification as follows: (1) continuous cyanosis which is 
most often due to atelectasis; (2) intermittent cyanosis occurring dur- 
ing the first few days which is usually the result of infratentorial hemor- 
rhage; (3) antemortem attacks often occurring in infants dying of infec- 
tion, and (4) sporadic cyanosis for which some other cause can often be 
seen at the time of the attack. He found that severe diarrhea may 
occur as a complication secondary to systemic or focal infection more 
often as a primary condition in breast-fed babies. Jaundice may occur 
in severe flies after the first week usually as a symptom of infection 
and sepsis and which may be associated with intracranial hemorrhage. 
Vomiting of a severe type is often associated with sepsis and infection. 
Distention is a frequent symptom in association with these conditions. 
Besides these, there are no other symptoms that are regularly of any 
definite diagnostic and prognostic value. Signs of increased intra- 
cranial pressure such as bulging fontanelles, convulsions and twitching 
are infrequently seen in premature babies having intracranial hemor- 
rhage although these symptoms may occur. Elevation of temperature 
was noted in about one-third of the infants having infections while sub- 
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normal temperatures are frequently seen. Although infections occur 
in many forms, otitis media is the most frequently met and pneumonia 
is the most fatal infection. From the pathologic standpoint, he found 
that certain pathologic lesions produced a constant symptom complex 
in the infant. Other pathologic lesions in the same infant did not seem 
to cause any regular symptoms. Infratentorial hemorrhage invariably 
‘aused intermittent cyanotic attacks. Among the lesions which did not 
as a rule produce definite symptoms were cortical hemorrhage, moderate 
degree of atelectasis, patent foramen ovale and ductus arteriosus and 
mild infections. Atelectasis and infratentorial hemorrhage affected 
chiefly the most immature infants and usually caused death within the 
first three days. Acquired infections occurred in older and heavier 
infants usually after the first two weeks of life. Those with tubercu- 
losis and syphilis were older and heavier, and died at a later age than 
the infants in other groups. The newborn infants that were admitted 
and died within the first or second days showed definite signs of imma- 
turity of tissues and organs and the usual cause of death was intra- 
cranial hemorrhage and atelectasis. 

Cisterna Puncture during Childhood.—Fanconi (Schweiz. med. 
Wehnschr., 1929, 59, 149) prefers in some cases the cisterna puncture 
to the lumbar puncture. He has done or seen done a very large number 
of these operations without observing any serious consequences. He 
feels that a cisterna puncture should be made when an exact examina- 
tion of the cerebral spinal fluid is necessary because the fluid obtained 
by this method is less often mixed with blood than that obtained by 
the lumbar puncture. If diagnosis requires the withdrawal of fluid and 
if lumbar puncture fails to give the desired results, cisterna puncture 
should be employed. Cisterna puncture is also indicated in cases of 
high intracranial pressure, especially in presence of cerebral tumors. 
In cases of glioma of the cerebellum, which occur with some frequency 
during childhood, cisterna puncture is less dangerous than lumbar 
puncture. The difference in pressure which is caused by ‘lumbar punc- 
ture frequently. forces parts of the cerebellum into the foramen magnum 
and in this manner gives rise to symptoms of compression. Cisterna 
puncture is of advantage in encephalography because it permits the 
introduction of air directly into the ventricles of the brain. The ideal 
posture for the patient in cisterna puncture is to be lying horizontally 
with the head slightly turned. 

The Healthy Carrier in Scarlet Fever.— Tunniciirr and Crooks (./. 
Am. Med. Assn., 1929, 92, 1498) use one method to detect the healthy 
individuals who are carriers of scarlet fever. They heat normal and 
immune horse serum at 56° C. for one half-hour to get rid of normal 
opsonins. For the serums containing antiseptics it is necessary to 
dilute them 1 to 10 with salt solution on account of the inhibited actions 
of the antiseptics on phagocytosis. Equal parts of normal human or 
guinea pig blood and 2 per cent sodium citrate in salt solution are 
mixed. Three large drops of blood is sufficient for 12 specimens. Whole 
blood instead of washed leukocytes has the advantage of containing 
fresh serum which activates the opsonins in the immune serum if that 
serum has not been recently collected. The citrated blood should be 
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used soon after it is collected. Streptococci on the original blood agar 
plate or from twenty-four-hour subcultures are suspended in salt solu- 
tion. Thick suspension should be avoided in order not to get too much 
phagocytosis for accurate counts. Equal parts of serum, citrated blood 
and bacterial suspension are mixed in bent capillary pipets and the 
mixtures are incubated for twenty-five minutes at 36° C. then smeared 
on glass slides and stained. Fifty or more polymorphonuclear leuko- 
cytes are counted and the number of cells showing phagocytosis is 
noted. This latter is the phagocytic index. If the phagocytic index 
of the immune serum exceeds that of normal serum determined by the 
same method, the coccus belongs to the scarlet fever group. Usually 
the differences between the normal and the immune specimens should 
be marked. The opsonic indexes with the scarlatinal streptococci from 
the carriers in the series studied vary from 4 to 18. The authors were 
able to discover three healthy carriers of scarlet fever streptococci from 
whom 14 cases of scarlet fever had developed. 

Heart Disease in School Children.—Canan (J. Am. Med. Assn., 
1929, 92, 1576) analyzed the examination of the hearts of 10,333 chil- 
dren in 10 public schools with an aggregate school population of 11,578 
pupils. The general incidence of organic heart disease was 0.91 per 
cent. The younger children had a slightly lower incidence of heart 
disease than the older pupils and the occurrence in boys was slightly 
less than that in girls. The most common lesion found was mitral 
stenosis. This diagnosis was made in 53 of the 94 children suffering 
with heart disease as found in this survey. Fourteen of these 53 
showed the combined lesion of mitral insufficiency with the mitral 
stenosis. The children with cardiac lesions were grouped under three 
general headings: (1) those with severe heart lesions unable to attend 
any school; (2) those with crippled hearts attending special classes; (3) 
those with definite or suspicious lesions. It was found that the exami- 
nations made without undressing the chest were inadequate. As the 
result of the experience of this study it was felt that school physicians 
would make a more complete examination and improve the diagnosis 
and overlook fewer heart conditions if the exposure of the entire chest 
was introduced in the school examinations. 

The Prophylaxis of Measles.——Leiner (Wien. klin. Wehnschr., 1929, 
42, 295) discusses various methods for the prophylaxis of measles. He 
feels that the Degkwitz method is the most effective. On two occasions 
this has been used in the childrens’ hospitals when a child with measles 
was brought in. In both instances, all the children were given the pro- 
phylaxis injection and an epidemic was prevented. The serum should 
be taken from patients with measles during the period of convalescence. 
In experiments made with the serum from animals, effective results 
were not secured. When it is difficult to secure a sufficient quantity 
of convalescent serum, serum or blood from adults who have had meas- 
les may be injected. He found that this was effective in about 50 per 
cent of the cases. This method requires a larger quantity than convales- 
cent serum. He especially recommends this method for infants, for 
children with rickets, tuberculosis or other diseases and especially to 
prevent measles in childrens’ homes and hospitals. 
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Summer Shortening of Incubation Time in Malarial Inoculation of 
Syphilis Patients.—Hecut-Evepa (Arch. f. Derm. u. Syph., 1928, 156, 
377) found that the incubation period of inoculation malaria in a series 
of 170 patients fell from seven days in winter to four to five days in 
summer. It is accordingly concluded that the optimum period for a 
“take” is the summer months. 


A Case of Chronic Relapsing Pseudodiphtheria of the Skin, Simu- 
lating Late Syphilis.—Harrman (Arch. f. Derm. u. Syph., 1928, 156, 
126) describes as a rare condition, a case of recurrent, refractory 
ulcerative and destructive lesions of the scalp, skull, skin and deeper 
tissues, regarded and treated for five years as malignant syphilis. The 
attacks lasted from six to nine months with three-to six-month intervals. 
Deep necroses of scalp and skull with sequestra, large ulcers with curious 
linear scars as sequels, and an absence of membrane formation were 
noted. Papulonecrotic lesions developed on the face, which, in the 
illustration, suggest anthrax lesions. A pseudodiphtheria strain, of 
which the woman was a carrier in both nasal and genital tracts, was 
isolated from the lesions and agglutinated by patient’s serum in a 
dilution of 1 to 32,000. No toxins were produced in culture. No 
ulcers could be reproduced in animals. Sachs has reported 3 similar 


cases. 


On Reinfection with Experimental Syphilis, with Regard to the 
Quantity of the Spirochetes Used for Inoculation.—Hownpa (Acta Dermat., 
1928, 12, 607) states that reinoculation experiments were conducted on 
16 untreated syphilitic rabbits which had been infected more than one 
hundred days before. For the first infection the virus strains Nos. H. 
and F. were introduced testicularly or scrotally, with the appearance of 
the typical local lesion. After one hundred and twenty-five to nine 
hundred and eighteen days had elasped following infection, the animals, 
many of which had no visible lesions, were reinoculated with syphilitic 
orchitic tissue introduced in the scrotum while the other scrotum was 
inoculated with virus emulsion through a searified area. Controls were 
treated in the same way. All the reinoculated animals developed a 
lesion in the scrotal area, while in 3 cases scrotal chancre was produced 
at the site of the tissue implantation. 


‘ 
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A Clinical and Bichemical Study of Allergy.—Barper and OrieEt, 
(Lancet, 1928, ii, 1009; Part II, ii, 1064) include in their group the 
Besnier prurigo-asthma-hayfever-ichthyosis syndrome. They point 
out the common denominator of a sensitization etiology and a marked 
nervous background. They define their conception of prurigo (Besnier) 
in the terms of Rasch to include a familial allergy, onset early in child- 
hood, the involvement of the face neck and flexures, the intense pruritis 
with nocturnal exacerbations, the nervous pale restless child, the eruption 
chronic and resistant in course, coincidental asthma or (in adults) light 
sensitization, and the therapeutic effect of a strict lacto-vegetarian diet. 
They noticed in common with others the beneficial effect of climatic 
and domiciliary change on the pruritus. The entire picture rests in 
their opinion on a vegetative nervous-system foundation. Biochemical 
investigations were carried out on the blood and urine of these patients 
and the authors found that the average amino-acid content of the blood 
was raised from a normal figure of 4 to 6.5 mg. per 100 cc. to 8.8 mg. per 
100 cc. Urticarial patients gave a similar but somewhat lower eleva- 
tion (average of 7.8 mg.). A moderate response was noted in cases of 
light sensitization and dermatitis herpetiformis. The normal whole- 
blood chloride figures of 454 to 495 mg. showed a constant reduction in 
acute and chronic asthma-prurigo to an average figure of 400. The 
serum chlorides were reduced slightly if at all, the main reduction 
therefore being in the corpuscular content. An explanation compara- 
ble to that given for similar figures is obtained in experimental high 
intestinal obstruction. The symptoms of toxemia are due to the 
absorption of the proteoses by the damaged intestinal mucosa and the 
utilization of the chlorides to neutralize the toxic substances. The 
authors found that in the period just preceding and during the parox- 
ysms in the allergic conditions under study the free acidity of the urine 
rises and urates are often deposited on cooling. The urinary excretion 
is diminished and the specific gravity is usually increased. There is a 
retention of chlorids and a positive ether reaction. (A test described 
by the authors and formerly used in cardiac failure with edema, in which 
a few drops of 25 per cent sulphuric acid is added to 2 cc. of urine in a 
test-tube followed by a half-inch layer of ether. The mixture is shaken 
and a positive result is the appearance of a viscid and opaque layer at 
the ether-urine junction.) The ammonia excretion rises and the ratio 
of free acid to ammonia-combined-acid is altered. Finally, the excretion 
of amino-acid, creatinin, and uric acid begins to rise. In the period fol- 
lowing the subsidence of the paroxysm the urine shows a rapid and 
progressive fall in free acidity to neutrality and finally alkalinity. 
The volume of urine excreted is raised and the specific gravity falls. 
The excretion of chlorids is increased and the ether reaction diminishes 
or disappears. The excretion of ammonia falls with a still further 
disturbance of the ammonia and ammonia-combined-acid ratio. 
Finally, there is a gradual drop in the excretion of amino-acids, creati- 
nine, and uric acid. The van den Bergh reaction when positive in these 
patients is of the biphasic type. In the light of their findings the 
authors have outlined a rationalized scheme of treatment to include a 
lacto-vegetarian diet, the administration of aromatic spirits of ammonia 
in small amounts before meals, ephedrin to those patients clinically 
showing exhaustion of the adrenals, and glucose daily 2 to 4 ounces in 
divided doses. 
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Operative Treatment of Uterine Myomata.—lrom the clinic of 
Kiparsky, in Leningrad, comes a report on the operative treatment of 
510 uterine myomata which has been presented by ManpELSTAMM 
(Zentralbl. f. Gynik., 1928, 52, 2760). There were 384 abdominal 
operations with a total mortality of 2 per cent. These cases are sub- 
divided into 101 complete hysterectomies with a mortality of 2 per 
cent, 221 supravaginal hysterectomies with a mortality of 1.8 per cent 
and 62 myomectomies with a mortality of 3.2 per cent. There were 
126 patients treated by vaginal operations, such as complete hyster- 
ectomy, supravaginal hysterectomy and myomectomy with a total 
mortality of 1 per cent. He states that there should be no operation 
of choice in the treatment of myoma, but that each case should be 
decided on its own merits and be subjected to the proper operation. 
Myomectomy should be performed in young women whenever possible. 
Complete hysterectomy is indicated when there is a complicating car- 
cinoma of the cervix or cervical myoma, in the presence of inflamma- 
tory disease of the cervix or when the cervix is fixed on account of 
posterior parametritis causing pain, in the presence of secondary 
changes in the tumor, such as necrosis, suppuration or malignant 
degeneration and in any cases in which the pouch of Douglas must 
be drained. In all other cases supravaginal hysterectomy should be 
preferred. 

Radical Operation for Cancer of the Cervix.—The operative treat- 
ment of cancer of the cervix is employed in such a comparatively few 
clinics in this country at the present time, that in order to know what 
is going on in this field we must investigate the clinics of Europe. In 
a very interesting report of the work he has done in Leipzig and Berlin, 
SToeEcKEL (Zentralbl. f. Gyniik., 1928, 52, 39) presents a series of 206 
‘ases in which he performed the radical operation by the vaginal route 
with a primary mortality of 4.8 per cent. He employs the vaginal 
route because he believes that the parametrial tissues can be removed 
more completely by this method. He has been able to show a four- 
year cure in approximately 50 per cent of the cases which, of course, is 
as good as can be shown by the abdominal operation and, in addition, 
the primary mortality by the vaginal route has been much less. There 
were several cases of injury and also secondary necrosis of the neighbor- 
ing structures, such as ureter, bladder and rectum, but in the majority 
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of the cases these injuries healed spontaneously. While the original 
article is too detailed to lend itself to satisfactory abstracting, it is 
mentioned here to remind the gynecologists in this country that radical 
operations are still being done in large numbers in certain foreign clinics. 

Treatment of Gonorrhea in Women by Diathermy.—In order to 
obtain an idea of the value of diathermy in the treatment of gonorrhea in 
women, Puan (Phys. Therap., 1928, 46, 32) collected 500 cases including 
200 cases of his own which had been subjected to this form of treatment 
and in which there were complete notes of the progress of the cases. 
In this group the apparent bacteriological and clinical cures are about 
70 per cent, the vast majority of which were acute cases. In about 
10 per cent of the cases the patients could not tolerate diathermy in the 
urethra. As a result of his study as well as his personal experience he 
believes that diathermy is an ideal method of treatment of gonorrheal 
infection of the urethra and cervix but must always be handled by a 
physician and not by a technician. If carefully given, it is usually 
painless. From the standpoint of secrecy, it is ideal in that the patient 
does not have to have a douche bag or medicines about her room. For 
best results the treatments should be given about twice a week and 
continued until five negative smears are obtained. 
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A Classification of Deafness Based on the Effect of Deafness on Effi- 
ciency in Life.— Asserting that deafness being only a symptom, a classi- 
fication may begin from several points—as its cause, its degree, its 
effect on the deafened person, and so forth; that any classification 
starting from one point will cut across or overlap any other starting 
from any other point; and that “‘any classification of the deaf worth 
talking about must have more than an academic value,” Love (./. 
Laryngol. and Otol., 1929, 44, 78) puts deafened children into four main 
groups—A, deaf mute; B, “muted or semimuted;’’ C, speaking deaf; 
D, partially deaf, hard of hearing, and semideaf. Those in class A are 
due to ‘“‘congenital defect in development” —either Mendelian or heredi- 
tary syphilis (few). In classes B and C, cerebrospinal fever and heredi- 
tary syphilis are responsible for the deafness, which occurs later in child 
life in Class C. Members of B and C are totally deaf. Children in the 
three groups are incurable and must be educated in special schools for 
the deaf, which applies also to the severer cases in Class D, due chiefly 
to middle-ear disease, rather than to nerve deafness as seen in Classes 
Band C. Class D is the largest group and the hearing of many in this 
group can be improved. Love doubts that syphilis is a common cause 
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of congenital deafness. In concluding, he indicates four practical 
measures to decrease the inefficiency of these sufferers: (1) An intensive 
campaign against diseases of the ear in children; (2) an intensive study 
of sclerosis with a view to its prevention; (3) compulsory notification of 
syphilis; (4) training of the public in the causation of congenital deaf- 
ness, to discourage intermarrying of the congenitally deaf and their 
relatives. 


The Bacteriology and Clinical Course of Acute Suppurative Otitis 
Media, Acute Mastoiditis and their Complications.—lFrom observa- 
tions made on a series of 275 patients, Hesse (Ztschr. f. Hals.- Nasen.- 
Ohrenh., 1929, 22, 372) is convinced that predisposition to the occurrence 
and spread of suppurative lesions of the middle ear and the mastoid cells 
depends to a large extent on both constitutional and anatomic factors. 
In emphasizing that resistance of the host plays a more important réle 
than virulence of the invading microérganisms in determining the 
gravity of the infection, he discusses the relative value of several 
immunologic procedures in estimating each of these factors. Those 
cases due to Streptococcus mucosus (Pneumococcus III) were particu- 
larly severe in adults. The author states that the source or prognosis 
of a given infection of the tympanic cavity and its sequele can be 
determined only by evaluation of all the various factors collectively and 
not individually. Such influencing factors as type and virulence of the 
causative bacteria, the hematologic and serologic findings of the patient 
and the local anatomic and pathologic conditions as revealed by 
Roentgen ray or encountered at operation are stressed by Hesse. 


Dental Caries in Paranasal Sinus Infections.— Although able author- 
ities have taught that 20 per cent of maxillary sinus infections are of 
dental origin. Berry (Arch. Otolaryngol., 1928, 8, 698) after a careful 
examination of 152 patients, believes that 60, and perhaps SO, per cent 
would be a more accurate estimate of the dental complications in maxil- 
lary sinusitis. Of these, 18 per cent were of “ proved,” 30 per cent were 
of “probable,” and 41 per cent were of “ possible,’’ dental origin. After 
a consideration of the anatomic and pathologic factors, the author 
stresses the value of transillumination of the alveolar process, as well 
as of the sinuses, by the instrument commonly employed by dentists. 
The electric vitality test and Roentgen ray were other important 
methods of examination. He contends that relatively prompt discharge 
of alveolar infection into the antrum stops the bony resorption which 
one looks for in the radiographs; and that in this type of case, unless new 
methods for diagnosis become available, it is the rhinologist, working 
with the dentist and the roentgenologist, who will determine whether 
harm is resulting. 


Roentgenologic Signs which Indicate Extension of Infection from 
the Ethmoid and Sphenoid Sinuses to the Base of the Skull.— by plac- 
ing the top of the head downward on a Potter-Bucky diaphragm so as 
to bring the base of the skull as nearly parallel to the film as possible, 
and by directing the central ray through the larynx toward the vertex 
of the skull, PranLer (Arch. Otolaryngol., 1928, 8, 638) frequently has 
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demonstrated the extenstion of chronic deep sinusitis (ethmoids and 
sphenoids) to the base of the skull. This extension is characterized 
by a local or general osteitis, as indicated by increased density due to 
increased lime deposit, which probably is the result of a reaction of the 
inflamed dura mater. The extension may affect any of the fosse of 
the skull, on either or both sides. Certain deformities or anomalies of 
the sella turcica and its attachments may be due to an extension of this 
inflammatory process. 

How and when the Mucous Membrane of the Maxillary Sinus 
Regenerates. An Experimental Study in the Dog.—'lo determine 
what histologic changes occur after removal of the lining of the maxil- 
lary sinus, KNowLTon, assisted by McGrecor (Arch. Otolaryngol., 
1928, 8, 647) denuded at operation an antrum of three dogs and observed 
the histologic picture at varying intervals afterward. It was seen that 
one month after the antral lining had been removed, epithelial regenera- 
tion was well established and bone formation had begun; that three 
months after operation, epithelial regeneration was complete and the 
canine fossa opening was nearly filled in with bone; and that five months 
afterward, gland regeneration was well established, and the muco- 
periosteum as a whole looked almost normal. Human antral sections 
indicated that the same processes occur in man. 


Apparatus for the Quantitative Testing of Air and Bone Transmitted 
Speech.—The usual test for the relative acuity of hearing air and bone 
transmitted sound is made with a series of tuning forks. It is well 
known that the greatest disability of the deafened person consists in 
his inability to hear conversations. As the sounds from the tuning 
fork are comparatively pure tones, while the voice sounds are compli- 
cated combinations of tones, the fork tests are a poor criterion of the 
sensitivity of speech. PonimMan (Proc. Soc. Exper. Biol. and Med., 
1929, 26, 355) calls attention to a quantitative method of producing 
voice sounds in the phonograph audiometer with its electromagnetic 
pick-up. The instrument may also be used with a bone telephone by 
stepping up the energy with a two-stage audio-amplifier. As it is pos- 
sible to test both air and bone acuity with the same receiver under the 
same mechanical conditions, a direct comparison can be determined. 
After briefly outlining the technique of examination and stressing the 
obvious advantage of employing a single receiver to ascertain both air 
and bone acuity, the author indicates other desirable features of the 
procedure. 


Relation of Otolaryngologic Disease to Mental Disease.—After a 
general discussion of his subject. FREE (Arch. Otolaryngol., 1928, 8, 
707) concludes that a definite and dependable relationship exists 
between physical disease and abnormal mental functioning; that in 
mental diseases, infections of the nose, throat and paranasal sinuses 
frequently form a part of the symptom complex; and that diagnosis 
and treatment in early cases may prevent the development of a psy- 
chosis and in patients already hospitalized contribute to their comfort, 
and sometimes to their cure. 
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Radiotherapy in Chronic Myelogenous Leukemia.—According to 
Leppy (Am. J. Roent. and Rad. Therap., 1929, 21, 250) myelogenous 
leukemia, like the other lymphoblastomas, is generally fatal from two 
to three years in spite of any form of treatment. Radiotherapy will 
produce remissions in at least 50 per cent of cases for an indefinite 
period, even to the point of freedom from symptoms. The treatment 
is best started with slow irradiation of the spleen and the body generally. 
High doses of radium and Roentgen rays are better reserved for the 
inevitable stage of refractoriness. 


Studies of the Thymus.—Perkins (Am. J. Roent. and Rad. Therap., 
1929, 21, 256) states that whether or not a child presents clinical 
symptoms of status lymphaticus, the finding of an enlarged shadow 
in the mediastinum, not characteristic of some other lesion, should be 
a warning of potential danger when either a major or minor surgical 
operation is considered. Observations at the Seaside Hospital indi- 
cate that between the ages of one and seven years 8.6 per cent of all 
children exhibit mediastinal shadows characteristic of thymic enlarge- 
ment. 


Treatment of the Thymus.—From their observations, KINNEY and 
Taytor (Am. J. Roent. and Rad. Therap., 1929, 21, 263) have been 
led to believe that in the newborn attacks of cyanosis with or without 
dyspnea, or attacks of extreme pallor with flaccidity are more often 
associated with enlarged thymus or atelectasis than with all other 
causes combined, and that in the majority of cases the offender is the 
thymic gland. In a series of 213 children given Roentgen therapy, no 
fixed relation between the symptoms and the size, shape or density of 
the upper mediastinal shadow could be determined. Of the 213 
patients treated, 7 had a return of the gland shadow unaccompanied by 
a return of symptoms; 13 had a return of both shadow and symptoms 
with the disappearance of both after a repetition of the therapy. 


Bone Changes in Leprosy.-Bone changes are usually marked in 
both types of leprosy, whether of the skin or nerves, writes Hopkins 
(Radiology, 1928, 11, 470). The most marked osseous change takes 
place in the phalanges of the extremities and the nasal septum, while 
the bones of the trunk and the long bones of the legs and arms are 
untouched. The actual loss of bones causes a mutilation of the hands 
and feet, which is so characteristic of leprosy, and may be absorption 
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of bone without any evidence whatsoever of inflammation or suppura- 
tion of the overlying tissues. Bone loss is followed by retraction of 
the soft tissues, the tips of the finger nails often projecting from the 
phalanges when the digit has disappeared. The absorption of the 
nasal septum is followed by the sinking in of the soft parts of the nose. 
This process of bone absorption is usually a very slow one. Ten, twenty 
or thirty years may elapse while the digits are gradually shortening. 
When suppuration occurs, of course, it is much more rapid. 


Roentgen Diagnosis and Treatment of Enlarged Symptomless 
Thymus.—O’Brien (Am. J. Roent. and Rad. Therap., 1929, 21, 271) 
assumes that the 6 or 7 per cent of cases of “broadened mediastinal 
shadow”’ seen in children without symptoms represent at least rela- 
tively enlarged thymus glands. No one who is informed thinks for 
a moment that all of this group represent pathologic glands. The 
group undoubtedly comprises glands which have not undergone acci- 
dental involution from disease, those in which the rate of chest growth 
has not kept pace with the thymus, as well as those glands considered 
potentially a menace. Since it is known that involution of the thymus 
takes place rapidly and without harm (Hammar) following Roentgen 
or radium treatment, it would appear not only desirable but requisite 
to prescribe radiation therapy for children presenting a “broadened 
mediastinal shadow” without symptoms, if general anesthesia or 
surgery is contemplated. 


Ossification of the Costal Cartilages in Relation to Habitus and 
Disease.—Ossification in the costal cartilages was analyzed by RreEBEL 
(Am. J. Roent. and Rad. Therap., 1929, 21, 44) in 341 cases and corre- 
lated with the incidence of tuberculosis, syphilis and habitus. The 
finding of Rist Gally and Trocme that ossification proceeds more rapidly 
in the male was confirmed. No relationship with tuberculosis, either as 
an etiologic factor or as a result, could be discerned; this is contrary to 
the findings of certain German authors, who consider early ossification 
as a cause of tuberculosis and also as a feature of favorable prognostic 
import. No relationship to habitus was discovered. Extensive ossifi- 
cation appeared to be more frequent in syphilitic patients, particularly 
in the upper decades of life. However, the very wide range in the stages 
of ossification which can be discerned in any age group makes this sign 
of very limited value in the individual case. 


Roentgen-anatomical Studies of the Colon in Tuberculous Patients. — 
Three hundred tuberculous patients were examined by SAMPSON and 
Haurert (Am. J. Roent. and Rad. Therap., 1929, 21, 37) to determine 
whether the colon has any roentgenologic characteristics peculiar to 
tuberculous persons. The cecum was found on the linea terminalis in 
50 per cent of the males and 47 per cent of the females, and in the pelvis 
minor in about 23 per cent of the males and about 43 per cent of the 
females. The hepatic flexure was an acute angle and the first portion 
of the transverse colon lay parallel with the ascending colon for half the 
length or less of the ascending colon in about 41 per cent of the males 
and 30 per cent of the females; the first part of the transverse colon lay 
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along the ascending colon for more than half its length in 22 per cent of 
males and 35 per cent of females. In all but 3 males and 2 females the 
transverse colon was at a lower level than the greater curvature of the 
stomach. 


Iodized Oil in Roentgenology.—lodized oil, whether used as lipiodol 
or iodopin, in commercial strength or diluted, is an excellent opaque 
medium for roentgenologic examination, in the opinion of FRreEDMAN 
(Radiology, 1929, 12, 114). Injections of the oil are harmless in the 
nasal accessory sinuses, Eustachian tubes and lachrymal ducts. Explor- 
ation of the bronchial tree is comparatively free from danger but cases 
must be selected; it is contraindicated in tuberculosis and hyperthyroid- 
ism. Injection of the oil into the renal tract is inexpedient; sodium 
iodid solutions are better. It is valuable and harmless in examining 
the uterus. Meningeal examinations must be made with caution. 


The Inverted Cecum. —Inversion of the cecum, a condition in which 
the cecum is folded upward on the ascending colon, is probably more 
common than is generally supposed, according to Frrep (Am. J. Roent. 
and Rad. Therap., 1928, 20, 531). The malposition is congenital. In 
the cases reported by Fried it was characterized clinically by attacks of 
abdominal pain which was sometimes relieved and sometimes aggra- 
vated by changes of posture. Usually the pain was relieved by stand- 
ing. In two cases there was tenderness over the right iliac fossa and 
appendicitis was diagnosed. On roentgenologic examination with a 
barium enema the inversion was manifest in each case. It was note- 
worthy that when the patient assumed a standing posture the cecum 
frequently turned downward into its normal position. 

Radium Therapy of Cancer at the Radium Institute of Paris. 
Recaup (Am. J. Roent. and Rad. Therap., 1929, 21, 1) holds that radium 
therapy through natural cavities of the body cures with regularity only 
epidermoid carcinoma of the cervix uteri, and only when the cancers 
has not as yet extended far beyond the limits of the uterus. In cancers 
which are more extensive this procedure can be used only as an addition 
to irradiation from an external source. In other localizations of cancer 
intracavital radium therapy usually results in only temporary diminu- 
tion of the tumor. The only cancers which have been cured, as a rule, 
by radium therapy are cancers originating from epidermoid structures. 
Adenocarcinomas are in general m ,e radioresistant. At the Radium 
Institute in Paris they have been unable to cure by radiotherapy, 
adenocarcinomas of the rectum or cervix uteri except in a few rare 
instances. Direct cytolethal action of radiation is the essential phe- 
nomenon in the treatment of cancer; variations in the number of leuko- 
cytes and lesions in the vascular and connective tissues are inconstant 
and late. Gamma rays of radium have an undoubted biologic superi- 
ority over our present day Roentgen rays. This superiority results 
from a selective action which is especially defined in its biologic effects on 
sensitive cells. Nevertheless, it is possible that the inferiority of 
Roentgen rays is only temporary and that increase in their penetration 
power will reverse this relation. 
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The Freeing of the Teacher.—Harpy (Ment. Hyg., 1929, 13, 33) 
states that the traditional teacher was considered good on the basis of 
her respect for authority, impersonal interest in either method or sub- 
ject matter and the possession “‘as a right and a glory” of the power of 
authority. ‘In all these qualities it would seem to me that our general 
systems of education, children of the nineteenth century, have reflected 
the tendency of the nineteenth century to recognize and respect only 
what could be formulated in words or measured in figures. The spirit 
of man, whether in the teacher or in the child to be taught, since it can- 
not be formulated, has not been honored. The new education has 
arisen from the needs of the spirit, calling for the restoration of what it 
has lost.’ She believes that the only method available at present for 
the selection of teachers for the purpose of advancing the new pedagogic 
principles is that of impression on the part of the employing body. To 
offset this she would have a continuation of the present efforts to estab- 
lish standard scored tests of personality and other tests of judgment in 
concrete situations. In order to produce the type of individual needed 
for teaching purposes she would seek to revise all the training-school 
schedules. 


Sodium Bromid Therapy in Functional and Organic Psychoses. 
—Buack (Psychiatrie Quarterly, 1929, 3, 49) reports the results of 
intensive use of bromides in functional and organic cases at the Utica 
State Hospital since June, 1924. He states that bromides were admin- 
istered to these cases up to the point of intoxication. Doses ranged 
from 60 to 240 grains a day for varying periods of time, the object 
being to induce bromid intoxication. He calls attention to the fact 
that bromide rash appeared in only 10 of the 86 cases treated, in spite 
of the other symptoms of intoxication and that when this symptom 
occurred it responded immediately to treatment with Fowler’s solution. 
In half of the cases the bromid dosage was diminished during the rash 
and in half of the cases it was discontinued entirely. In no case was the 
rash apparent at the end of two weeks. Edema of the lower extremities 
occurred in 2 cases. Urinalysis showed no disturbance of kidney fune- 
tion. One case had to be discontinued because of the edema. He thinks 
that the improvement in these cases may be attributed to the relief 
of tension and diminution in the severity of the mental conflict, giving 
an opportunity for the strivings toward reality to dominate and by 
the stimulation of inhibition thereby strengthen that portion of the 
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psyche which is striving toward reality. He feels that bromid fre- 
quently brings about a return of interest in the field of former activity, 
the patients become more readily accessible, are more easily influenced 
and the level of consciousness is raised. He summarizes the results as 
follows: Of 69 cases of dementia precox treated, 51 showed varying 
degrees of improvement, 18 were unimproved, 3 manic depressive cases 
all showed a varying degree of improvement, 6 of the functional psy- 
choses showed improvement in 4 while 2 were unimproved. In 8 
organic cases 5 showed varying degrees of improvement and 3 were 
unimproved. “The results in dementia precox were found to be more 
lasting, many cases having risen from the vegetative level to a level in 
which they were taking considerable interest in their surroundings and 
were usefully employed; some have shown only partial regression, 
others no regression toward their pretreatment state. In the other 
forms of functional psychoses treated the percentage of improvement 
was about equal to that found in the dementia precox group; however, 
the results were not so lasting.”” (In commenting on the above would 
state that in the last 400 admissions to the Colorado Psychopathic 
Hospital examined consecutively for blood bromid determinations, 19 
have shown increased blood bromid, in every one of which mental 
symptoms were correlated with the bromid intoxication and disappeared 
on the discontinuance of the drug and its elimination by saline therapy. 
Among these were some cases of dementia precox, evidently precipi- 
tated by the administration of the drug, showing marked improvement 
on its discontinuance with the patient going into a prolonged residual 
state requiring institutional care. Because of these facts the abstractor 
would advise against experimental use of bromids in large doses without 
carefully controlled determinations on the blood serum of the patient. 
Our own experiences would contraindicate the extensive or intensive 
use of bromids in the treatment of mental and nervous diseases. ) 


The Treatment of Schizophrenia.—Hinsie (The Psychiatric Quar- 
terly, 1929, 3, 5) presents a rather extended study of present-day 
methods of treating schizophrenic patients. In discussing psycho- 
therapy he gives a great deal of space to psychoanalytic treatment and 
mentions only briefly such general methods as reéducation, training, 
activity régimes, encouragement and suggestion. He believes from 
the observations which he collected that patients with schizophrenia 
form a wide and varied group and that a single therapeutic approach 
is ill-advised. The status of biological processes in the treatment he 
considers to be as yet uncertain except in those cases where there is a 
definite malfunction or deficiency of one of the endocrine organs. He 
presents considerable evidence that prolonged narcosis has proved of 
value from the pharmacotherapeutic standpoint but believes that so 
far no adequate safe method for inducing prolonged sleep has been 
advanced. Fever therapy he considers has not yet been proven of any 
definite value. So also serotherapy, the treatment of focal infections, 
physiotherapy and various surgical procedures, he believes to be of 
value only in the presence of specific indication for such intervention. 
Occupational therapy he considers to be of value as an adjunct to other 
forms of treatment. In summary he states: “It appears from the 
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works of others that the broad psychobiologic approach has rendered 
better service in the general management of schizophrenic problems 
than have other forms of treatment. Psychotherapeutic investigations 
have likewise been reported as yielding favorable results under the 
circumstances particular to the nature of the drug employed. A third 
plan comprises a combination of the first two methods. In some cases 
combined treatment is a method of choice, either the psychical or the 
pharmaceutic procedures being emphasized, depending on the special 
circumstances surrounding the case. Ordinarily drug therapy appears 
to be useful as a means by which the patient may be rendered accessible 
to psychotherapy. Occupational therapy occupies a somewhat similar 
position, in that it affords the patient an opportunity to express his 
needs and his interests and by the expression the way is open for more 
profound investigation and treatment of the psychological issues 
peculiar to the case at hand.”’ 
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Metaplasia of Basal Cells in the Ducts of the Pancreas. —The presence 
of plaques of squamous epithelium in the ducts of the pancreas have 
been commented upon by many authors. These have usually been 
described in association with other lesions of the ducts, obstruction, cyst 
formation and stone. Bato and Baton (Arch. lath., 1929, 7, 27) 
observed a metaplasia of basal cells in the pancreatic ducts in over 8 
per cent of 160 pancreases examined. These islands of metaplasia 
occurred in both the large and small ducts, and varied greatly in the 
extent of involvement of these tubules. The authors believe that these 
lesions which appear as projecting masses account for dilatation and 
cyst formation in the distal portions of these tracts. Other pancreatic 
changes may also be referable to their presence. A considerable propor- 
tion of the cases were accompanied by jaundice. They state that it is 
possible that factors similar to a difficiency of viatamin A may play a 
role in the proliferation of the basal cells of the ducts of the pancreas. 


Siderosis of the Globus Pallidus: Its Relation to Bilateral Necrosis. 
—HapriEvp (J. Path. and Bacterial., 1929, 32, 135) studied a series of 
65 brains to determine the variation in the localization of iron deposits. 
He found that siderosis limited with anatomic precision to the globus 
pallidus is the expression of a slow evolutionary atrophy affecting the 
nuclei in at least 60 per cent of individuals over the age of thirty years. 


& 
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Its presence cannot be taken as indicating the presence of any disease 
process, although this deposit predisposes to acute bilateral destruction 
of these nuclei. The siderosis is of endogenous origin, arising, he 
believes, from the nerve cells and neuroglia and accumulating in visible 
and stainable form in the perivascular spaces. The iron deposit at 
times, bears a relation to the deposition of calcium, and the presence of 
sclerotic arteries. 


Diffuse Obliterating Endarteritis of Unknown Etiology.—PerRLA and 
SELIGMAN (Arch. Path., 1929, 7, 55) report a case of diffuse obliterating 
endarteritis in a woman, aged forty-seven years, who for a period of one 
year prior to death showed manifestations of cerebral scleroses. At 
autopsy an extensive endarteritis was found to involve the coronary 
arteries of the heart, cerebral, renal, splenic, thyroid, pulmonary and 
peripheral vessels. The inferior vena cava was also sclerosed and 
thrombosed. The vascular scleroses were mainly composed of nodular 
thickenings of the intima encroaching upon the lumina of the vessels. 
No etiologic factor could be determined for the condition. They state 
that they were able to find only one other case of similar nature. 


The Influence of Fatigue on the Exchange of Water in the Body. 
Recent research has shown that the changes in the concentration of the 
blood after fatigue are not so simple as formerly represented. Tests 
were made on the blood by KauLpersz (./. de physiol. et path. gén., 1928, 
26, 616) after varying periods of fatigue, caused by walking or climbing. 
It was found that the loss of water by perspiration and evaporation did 
not necessarily cause a greater concentration of the blood, but was 
accompanied by a dilution, by a protein containing liquid, arising after 
muscular activity. The heat of the body was particularly noted, and 
the amount of water drunk during the fatigue, taken into account. The 
latter was found to cause no appreciable dilution. First short tests, of 
an hour and less, showed a gradual increase in the concentration of the 
blood, following a rapid dilution during the first few minutes of walking, 
with a constant rise in temperature from the first. In longer tests of 
several hours, the concentration diminished after the first hour, and the 
blood became more and more diluted by the protein-containing liquid, 
while the temperature of the body decreased gradually. Thus the tests 
showed that the changes of the water in the blood depended on the tem- 
perature of the body, and fatigue in physical work produced a concen- 
tration and dilution of the blood according to the rise and fall of the heat 
of the body. 


The Progressive Anemia following a Single Intramarrow Injection 
of Bacillus Welchii Toxins.—Torrey and Kaun (Am. J. Path., 1929, 
5, 117) have been able to demonstrate that the single inoculation of 
0.5 ec. of a Bacillus welchii toxin (only slightly hemolytic in vitro but 
of a potency sufficient to cause death in twenty-four hours when injected 
into the breast muscles of a pigeon) into the tibial marrow of rabbits and 
a monkey was followed by a widespread degenerative process of the bone 
marrows. The commencement of these changes was noted on the side 
of the body opposite the site of inoculation within eighteen hours. After 
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twelve days the process was well advanced as shown by the marked 
mucous degeneration of the fat cells, great diminution in other normal 
marrow and blood-forming cells and a marked increase in polymorpho- 
nuclear leukocytes. In rabbits which had died eleven or more weeks 
after the inoculation the marrows were found to be in an advanced stage 
of degeneration with fat cells replaced by a granular material and an 
extreme atrophy of cellular elements. Nearly all the animals showed a 
rather more pronounced degeneration in marrows far removed, than in 
that into which the toxin was injected. The concomitant clinical pic- 
ture and hematology in these animals was evidenced by a chronic, per- 
sistent, and often fatal anemia characterized by a low hemoglobin con- 
tent of the blood, low erythrocyte count and a color index generally 
above 1. Anisocytosis and at times poikilocytosis was pronounced. 
An intravenous injection of like or larger amounts of toxin caused a 
similar anemia but only a transitory marrow injury which was followed 
by protection from the effects of later and larger amounts of the toxin. 
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A Special Study of the Vision of School Children.—Kempr, JARMAN 
and Cotuins (Pub. Health Repts., 1928, 43, 1713) review the anatomy 
of the eye, the physiology of vision, the principles of optics and give a 
detailed study of the eyes of 1860 children in the Washington public 
schools. Special points in the general discussion are the rapid develop- 
ment of myopia between the seventh and twelfth year and the impor- 
tance of examinations by specialists. The following are the important 
features brought out by this survey: (1) The simple Snellen test 
reveals but a small percentage of the actual number of refractive errors 
in children. (2) The myopic eye is nearly always discovered with the 
use of the simple Snellen test. (3) The hyperopic eye is rarely found 
with the simple Snellen test, and then only the very severe types are 
revealed. (4) The astigmatic eye may be found with the simple 
Snellen test. Of course the simple Snellen test does not reveal the type 
of visual defect; it shows only that certain eyes can read only certain 
letters at a specified distance. (5) The frequency of myopia tends to 
increase between the seventh and twelfth years. This is very impor- 
tant, as myopia may develop rapidly. For this reason all school children 
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should have the simple Snellen test twice a year. (6) Of the 66 per 
cent of eyes which read 20/20 or better and appeared normal, 32 per 
cent read 20/50 or worse when a cycloplegic was used, thus indicating 
that many eyes work under a handicap. Nearly one-fifth of all the chil- 
dren tested 20/100 or worse after the cycloplegic. (7) The hyperopic 
eye tends to improve with advancing school age. (8) The myopic 
eye tends to grow worse with advancing school age. (9) The results 
emphasize the necessity for regular annual examination of eyes which 
are known to be defective. 

A Series of Typhoid Fever Cases Infected per Rectum.—Herrvey 
(Am. J. Pub. Health, 1929, 19, 166) reports 13 cases of typhoid fever 
occurring in a hospital of 118 beds, all among a group of 20 surgical 
patients, to each of whom a rectal drip had been administered. Gross 
pollution of drip apparatus occurred regularly when in use. After use 
the containers were rinsed but not sterilized. Other routes of infection 
have been excluded beyond reasonable doubt. Case I developed 
typhoid on the fourteenth day after admission to the hospital and it 
is not unreasonable to postulate that he was infected before admission. 
No other sources of infection were found on laboratory examinations 
of the excreta and blood of other patients, attendants, etc. In the 
instance of Case II, an apparatus known to have been taken directly 
from Case V was used and typhoid developed eight days later. A 
hypothetical sequence in the exchange of apparatus, compatible with 
known facts, has been shown, which would account for the entire 
epidemic. 

On the Significance of Spleens Palpable on Deep Insviration in the 
Measurement of Malaria.—Maxcy, BarBer and Komp (Pub. Health 
Repts., 1927, 42, 3010) summarize their studies as follows: In the 
United States where malaria is lightly endemic and there is a wide- 
spread use of quinin, the spleen and blood rates are low in comparison 
with tropical countries. If the technique of spleen examination be 
made more delicate, there are included with the definitely pathologic 
spleens a large number of normal spleens which are just palpable on 
inspiration, and spleens slightly enlarged or rendered more palpable by 
a recent infection, such as, for instance, measles. The inclusion of this 
class of spleens tends to obscure comparisons which may be made of 
the malaria spleen rate in different population groups. It is the spleens 
which are easily palpable at the costal margin or below, on normal 
respiration, which are of significance in the measurement of malaria. 
Field workers should control their spleen technique by observations 
made in a nonmalarious locality, and show the spleen composition or 
classification in all examinations made in malarious localities. 


The Incubation Period of Poliomyelitis.—Aycock and Lutruer (./. 
Prev. Med., 1929, 3, 103) collected data bearing on the incubation 
period of poliomyelitis from the following sources: milk-borne out- 
breaks; cases following tonsillectomy; isolated groups of cases in the 
same locality where contact could not be traced; cases where a*single 
known contact occurred; certain instances of multiple cases in families 
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where the individuals had separated before onset of the disease; and an 
analysis of all cases observed in 1928 in Massachusetts, with known 
contact, in which an interval of separation had occurred prior to onset. 
They found that in all cases where the time of exposure can be set 
within narrow limits the apparent incubation falls within a period of 
from six to twenty days. In all cases where the last exposure occurred 
less than six days preceding onset of the secondary case, the duration of 
exposure is such that the incubation period could likewise have fallen 
within these limits. In none of the observations reported in this paper 
was the incubation period necessarily shorter than six days. In some 
of these observations there is evidence that the infectious period of the 
disease may extend from the fourteenth day preceding the onset of 
symptoms to at least the fifth day of the disease. The incubation period 
observed in the experimental disease in monkeys following inoculation 
of fully active virus was most often six or seven days, but varied from 
four to fifteen days. Longer incubation periods were observed follow- 
ing inoculation of modified virus. 


“Food Poisoning’ Produced in Monkeys by Feeding Live Salmonella 
Cultures.— Dack, JorpAN and Woop (J. Prev. Med., 1929, 3, 153) state 
that the majority of recent experimenters have met with signal failure in 
attempts to produce characteristic gastrointestinal symptoms by feeding 
animals with heat-killed Salmonella strains. Rhesus monkéys and 
young animals of various kinds have remained entirely unaffected after 
being fed large quantities of freshly isolated bacterial strains of known 
food poisoning history. No case of illness developed in 24 human vol- 
unteers who were given large amounts of heat-killed cultures and 
filtrates of Salmonella seertrycke and Salmonella enteritidis. In view of 
these negative results, the authors considered it possible that the symp- 
toms of ‘‘food poisoning”’ might be due to substances in the living bacilli. 
Accordingly, eleven rhesus monkeys were fed with living instead of 
heat-killed cultures of two strains of the salmonella group. The 
animals manifested definite and characteristic signs of “food poisoning :”’ 
watery diarrhea and general malaise with, in some cases, loss of appetite. 
Recovery was prompt and apparently complete; the specific bacilli 
were not found in the blood stream. A second attack could be pro- 
duced in the same animal after a short interval. Monkeys fed with 
equivalent heat-killed portions of the same suspension showed no 
symptoms. Likewise, feeding with living cells of Proteus and Bacillus 
coli failed to produce any noticeable effect. 


Infection of Laboratory Worker with Bacillus Influenze.— WALKER 
(J. Infec. Dis., 1928, 43, 300) describes the course of a laboratory infec- 
tion with Pfeiffer’s bacillus. The symptoms consists of rhinitis, con- 
junctivitis and bronchitis. There was no fever. Organisms serologically 
identical with the laboratory strain were isolated from the nose, con- 
junctive and sputum. The disease would ordinarily be classified as a 
severe cold, although the diagnosis of sporadic influenza cannot be 
entirely eliminated. The infection demonstrates anew that some strains 
of the organism have an extraordinary avidity for attacking respiratory 
mucous membrane as the primary cause of the disease. 
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A Comparison of the Composition of Pancreatic Juice and of Blood 
Serum under Experimental Conditions. Eric G. Bait and ID. 
Wricut Witson (from the Department of Physiological Chemistry, 
School of Medicine, University of Pennsylvania, Philadelphia). A 
study has been made of the relations that exist between the concentra- 
tions of the inorganic constituents of pancreatic juice and blood serum 
of the same animal. 

Dogs were given amytal intraperitoneally and the major pancreatic 
duct cannulated. Secretin as prepared by the method of Cowgill and 
Mendel was injected intravenously. A flow of clear colorless juice was 
produced varying in amounts from 0.3 cc. to 1.5 cc. per minute, depend- 
ing on the size of the dog. The juice was collected under oil in a grad- 
uated centrifuge tube to permit the measurement of the rate of flow 
which determines the concentration of some of the constituents. Micro 
methods of analysis were used throughout and in some cases checked 
against macro procedures. 

Calcium, magnesium and phosphate were found in pancreatic juice 
in concentrations } to } of that in blood serum. The intravenous injec- 
tion of salts yielding these ions in amounts sufficient to treble the 
normal serum values did not significantly alter this ratio. This suggests 
a low permeability for these ions. Sodium concentrations in juice 
were found to be somewhat higher than in serum, when calculations 
were made on the volume basis. However, the sodium concentrations 
calculated per kilogram of water were about the same in the two fluids. 
Potassium concentrations in the juice and serum were about identical. 
Injections into the blood stream of sodium chlorid, and potassium 
chlorid resulted in a parallel rise in the concentrations of these ions in 
serum and juice. Chlorid and bicarbonate concentrations in juice 
were found to vary inversely and to vary usually with the rate of secre- 
tion; the sum of the two ions being constant and similar to their sum in 
serum. Juices secreted rapidly had a bicarbonate content six times, 
and a chlorid content 4, that of serum, while slowly secreted juices con- 
tained these ions in concentrations more nearly equal to those of serum. 
Assuming a constant carbon dioxid tension such results indicate that a 
juice rapidly secreted is more alkaline than one slowly secreted. Freez- 
ing point determinations show that the juice and serum have the same 
osmotic pressures. A comparison of the sum of the acid and base 
inorganic radicals in juice showed the base to be in excess by about 
10 milli-equivalents per liter. This excess of base cannot be bound by 
the small amount of protein in the juice if the combining capacity of 
the protein is similar to that of serum protein. It is possible that 
organic acid radicals are also present to bind part of this base. 
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Extra Ocular Reflexes.—G. P. McCoucn and F. H. Apter (from 
Department of Physiology, University of Pennsylvania). Photographic 
records were obtained from the extraocular muscles in decerebrate cats. 
Nystagmus: Though the onset of contraction is synchronous with the 
onset of relaxation of the antagonistic muscle, relaxation is usually 
more abrupt, yielding a tension curve concave upward in contrast to 
the almost linear rise of tension in the opposing muscle. Tensions are 
low, not exceeding 8 grams. Reflex co-contraction on a background of 
nystagmus does not alter the reciprocal relation of an immediately 
succeeding quick component. This result supports de Klein’s view 
that the quick component is not initiated by proprioceptors in the 
extraocular muscles. 

Winking: Associated with the wink from stimulation of the conjunc- 
tiva there is a retraction of the eyeball mediated by co-contraction of 
the retractor bulbi and all of the recti muscles, which may attain a 
tension of 40 grams in the external rectus. The curve of contraction is 
S-shaped when isometrically recorded, concave upward to a peak when 
shortening is permitted. It terminates within 70 to 100 o in an angle 
almost as sharp, and a curve of relaxation almost as abrupt, as occur 
in a neuromyal tetanus. Such a pattern suggests rapid recruitment 
followed by almost complete synchronous inhibition. 

The Comparative Molecular Concentrations of Glomerular Fluid 
and Plasma in Frog and Necturus..-A. M1. WALKER (from the Labor- 
atory of Pharmacology of the University of Pennsylvania). Specimens 
of glomerular fluid and plasma were obtained from 34 frogs and 5 
necturi, and the molecular concentration of the two fluids compared, 
one against the other. The capillary method of Barger, recently 
employed by White in a similar investigation on necturi, was employed. 
In 29 instances the glomerular fluid proved to be isotonic with plasma; 
and in only 3 of the remaining 10 instances did the glomerular fluid 
differ from the plasma in molecular concentration by more than 10 per 
cent. These results are in agreement with similar experiments on dye 
content and electrical conductivity recently performed in this labora- 
tory; and are taken as strong evidence that glomerular fluid is formed 
by the simple physical process of filtration. 
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